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I. PURPOSE OF THE PROGRAM SUMMARY

The Omaha District Corps of Enginears (District) has been involved in least tern and
piping plover studies since the mid 1980's. The U.S. Fish and Wildlife Service
increased actions following the issuance of a Biological Opinion {QOpinion} on
Movember 14, 1990. Initial District implementation of that Biclogical Opinion
began in 1992, following the development of a one-year work plan. Full District
implementation of the Biological Opinion began in 1893, after the development of
an implementation plan, Omaha District's Fiscal Year 1993 - Fiscal Year 1985 Plan
for Habitat Improvement for the Interior Least Tern and the Piping Plover,
commonly known as the "Red Book." The Red Book was reviewed by the U. 3.

Fish and Wildlife Service and approved for implementation by the Missouri River
Division of the Corps of Engineers (now the Missouri River Region, or Regions).
Corps responsibilities under the Opinion lig within the Misscur: River from Fort Peck
Dam to Ponca, Nebraska, and the Missouri River Reservoirs (see Figure 1},

Although comprehensive annual "Summary of Studies” were initially written for
agency review of Corps’ tern and plover activities, the amount of data collected,
the time commitment needed for summaries of this sort, and other year-round
demands for staff have precluded the developmeant of such reports during recent
years. Survey and monitoring data, however, has always been summarized
annually, as is reguired by the Opinion and the Service coltection permit for such

monitoring.

This 1993 Program Summary is a documentation of all activities within the least
tern and piping plover program during 1993, These activities are summarized under
the appropriate Opinion task for which the Omaha District has responsibility.

information for the 1993 Program Summary was gathered from District personnel
after-the-fact, but an attempt was made to be as complete as possible, and the
document was internally reviewed by tern and plover supervisory personnel. |f
funding remains available, the District intends to develop Program Summaries for
the years 1994 - 1996, as well as Program Summaries for future years.

The intent of the 1993 Program Summary is 1o demonstrate to interested agencias
and Corps personne! that the Omaha District has met all of its obligations under the
1990 Biological Cpinion during 1993,




Figure 1: Missouri River Study Ares
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II. BACKGROUND INFORMATION

i ] inion

In 1985, the interior least tern was listed as an endangered species, and the piping
plover was listed as a threatened species. In 1988, the Service requested that the
Corps enter into formal consuitation on the operation of the Missouri River Main
Stern system and the impact of ongoing operations on federally listed species. Also
in 1986, the Corps began funding studies to learn more about the interior least tern
and the piping plover within the Missouri River system. In 1987, the Region
prepared a Biclogical Assessment (BA) on the effects of the Missouri River Main
Stem system on the least tern and piping plover. The BA concluded that reservoir
releases could affect habitat for both the interior least tern and the piping plover
(U.S. Army Corps of Engineers, 1987).

The BA was transmitted to the Service on October 12, 1987, On May 26, 1989,
the Region requested the Service for a Biclogical Opinion on the operations of the
Missouri River Main Stem System {System). The Services Biclogical Opinion
{Opinion) resulting from this request was sent to the Region on November 14,
1890. The Opinion conciuded that "the operations of the System are likely to
jeapardize the continuad existence of the endangered interior least tern {(Sterns
antittarurm) and the threatensed piping plover {Cheradrius melodus} because
operations eliminate essential nesting habitat and could result in the loss of at least
12 percent of the interior least tern population and 22 percent of the Northern
Great Plains piping plover population...” The Opinion described Reasonable and
Prudent Alternatives that could be impiemented by the Corps to avoid jeopardizing
the two species, Conservation Actions to assist in the recovery of the birds, and
Reasonable and Frudant Measures to minimize or avoid the "taking” of terns or
plovers or their habitat.

The Region transmitied the Opinion to the District by memorandum dated March 8,
1991, tasking the District to implement specific tasks outlined in the Opinion.
Specifically, the District was directed to fund and implement Reasonable and
Prudent Alternatives 1b, 1¢, 2, 3, 4, 5, and 6; and Heasonable and Prudent
Measures 1, 2, and 4. The Region subsequently took over Reasonable and Prudent
Alternative 4, which involved the formation of a Tern and Plover Management
Team. The Missouri River Natura! Resources Committee (MRNRC) was already
established as a team of state and federal entities that make annual
recommendations in conjunction with the Annual Operating Plan (AOP) for the
Missouri River. Therefore, the Region spearheaded the estabiishment of 2 Tern and
Plavar sub-committee to the MRNRC that would serve as the Tern and Plover
Management Team for the purposes of the Opinion,




mmar her ical iti

Rainfal! during 1293 ended a &-year drought in the lower the Missouri River basin.
Reservoirs that had lower water levels and exposed shorelines, during the drought,
rose in water elevation. What had been temporary nesting habitat went under
water, leaving a vegetation-lined shoreline similar to "normal” conditions, Mests
were flooded during this process, as well as in the river where inflow from swollen
tributaries inundated low elavation isiands. In response to the flooding, water
releases from Fort Randaill and Gavins Point dams were decreased to nominal levels,
providing vast areas of sand for nesting upstream from incoming tributaries.

Surveying and monitoring low water areas was difficult with standard survey boats.

1983 was marked also with catastrophic weather including hail, high winds, cold
temperatures, and record precipitation resulted in the continued rise of the Missouri
River systems reservoir tevel during the summer months. Heavy system wide
precipitation, large tributary inflows, and rising reservoir elevations crested
untavorable conditions for nesting and inundatad all fikely nesting and brooding

habitat during this pericd.

Rainfall and cool weather dampened hopss for early spring herbicide use and
vegetation burning. The majority of hahitat work occurred in the late summer and

early fall. Island areas that had been built to sustain a higher flow were heavily

utilized.
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Figure 3: 1992 Annual Runoff Above Sioux City, 1A
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Figure 4: 1993 Anuual Runoff Above Sioux City, IA
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Figure 5: Drought Severity (Long Term. Palmer) May 29, 1593
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Figure 6: Drought Severity {Long Term. Palmer) August 21, 1993
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Figure 7: Total Precipitation (Inches)
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Figure 9;: The Great Flood of 1993
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Figure 10: The Great Flood of 1993
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ll. DISTRICT IMPLEMENTATION OF THE BICLOGICAL OPINION - 1993

The District was tasked by the Region to fund and implement most of the tasks
outlined in the Opinion. Pertinent parts of the Opinion tasks are included as bold
text below. The remaining tasks primarily relate to flows and therefore have been
implemented by the Region. The re-initiation of consultation, should new
information become available, is also the responsibility of the Region.

1. REASONABLE AND PRUDENT ALTERNATIVES - OMAHA DISTRICT RESPONSIBILITIES

Reasonable and prudent alternatives are defined as alternative actions, identified
during formal consultation, which can be implemented in a2 mannsr consistent with
the intended purpose of the action. Alternative actions may be implemented
consistent with the scope of the Federal Agency's lagal authority and jurisdiction,
which are economically and technologically feasible, and that the Service believes
would avoid the likelihood of jeopardizing the continued existence of listed species
or result in the destruction or adverse modification of critical habitat.

a. Natural nesting habitat should be provided as a priority and other management actions
implemented to maat or axcesd fledge ratio goals {i.a. 0.70 for tarnz and 1.44 for plovers). The
Corps should, based in part on past years information, detarmine the hahitat necassary for sach
river reach and provide managemeant actions within the Corps authorities to meat or excead fledga
ratios, The Corps should use the following parametars when determining habitat and managament
actions neaded 10 meat or excead fledge ratios:

. proximity to faraging habitat no greatar than 4G0 meters fram an area that provides
schooling and faeding fish that are 3 inchas in size

L substrate consisting of vary fine to fine sand for terns, and some grave! for plovers

. vagatation should be no greater than 25 percent cover, with optimum cover at 10
percent or less

*  nasting areas should be 8 inches or greater in elevation above river levels

. nesting should be substantially disturbanca-free from both predation and human
disturbance

Three sets of paired Schwimmenkampen floating modular units were Installed at
three locations in April of 1893, Units were placed on existing low-elevation
islands, and sand was mounded on top of the islands, simulating natural contaurs.
Along Lake Sakakawea, vegetation was burned on the Deepwater Bay Entrance
Island during April 1293, Willows {5 - 15" tall) were cut down, and oyster shell
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was experimentally placed on two locations. Vegetation was also removed by
various modes (i.e. glyphosate-based aquatic herbicide, sickle mower, cutting
woody saplings, and burning}, along the Missouri River below Garrison, Fort
Randall, and Gavins Point Dams, and within Lewis and Clark Lake.

b. When flows below main stem dams may inundate much nesting habitat, other means will
be necessary to establish nesting hahitat to maet fladge ratio goals. Created hahitat should be
astablished to accommodate the followlng release flows by river reach and to supplement natural
habltat reguired by Alkematlve 1b above.

Fort Peck - - above 8,500 cfs and hefow 13,200 cfs
Gamrison - - akove 18,000 cfs and below 31,000 cfs
Fort Randall - - above 22,000 cfs and below 38,500 ¢fs
Gaving Foint - - above 30,000 cfa and helow 39,600 cifs

Flows at Garrison, Fort Randall, and Gavins Peint dams exceeded the flow window
from May to August during 1883. Flows from May ta August ranged as follows:

Fort Peck - - 8,000 - 12,000 cfs primarify within flow window
Garrison - - 18,500 - 30,000 cfs primarify within flow window
Fort Randalt - - 16,800 - 37,000 cfs primarily within flow window
Gavins Paint - - 27,000 - 32,000 cfs primarily within flow window

When flows are helow the flow windows, established in the Opinion, there should
already be enough sand exposed for tern and plover habitat that year, but low
water years may be ideal for creation of habitat to accomimodate flows within the
flow windows. When flows exceed the flow windows, it indicates an unusually
wet year during which nesting everywhere {sven uncontrolled rivers) is likely to be
inundated. Even created high elevation habitat is at risk when the upper limits of
the flow windows are exceeded.

High flows from the lower three dams during 1993 aided in scouring existing
vegetation at elevations within the flow windows, and forming additional high
elevation sandbar habitat for future years. in addition 1o flow-raelated incidental
habitat creation, additional efforts for high slevation creation were accomplished.
Below Fort Peck Dam, where flows were within the flow window during 1993,
high elevation habitat was treated with herbicide on five sites in the upper end of
Lake Sakakawea near the Yellowstone River confluence. This habitat provided
escape cover for pre-fledged chicks in case discharges from the Yelliowstone River
inundated natural areas during the chick-rearing period.

c. The Corps should provide infarmation on tarn and plover managament strategies during the
development of the draft Annual Operating Plan in the fall and after March 1 whan the runoff
farecast is mada, '

information on predicted 1993 tern and plover tasks was provided to the Region for
inclusion in the 1992-93 AQP. Information on accomplished 1993 tern and plover
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tasks was provided to the Region for inclusion in the 1993-1994 AQP. Drafts of
both documents were sent to the Service and the MRNRC for comment. Public
meetings were held to gather input prior to finalization.

d. The Corps should compile a saparste annual report by Decamber 31 of each year or include
in the Annual Operating Plan a report outlining tern and plover management actions. These apots
should contain reasonable and prudent alternatives and reasonable and prudent measures
implamented during the aperating year, their success in attaining fiedge ratio standards and maating
habitat needs. and anticipated actlong for the upcoming year. Monltaring information In the report
should includa:

tern and plaver fladge ratios
tarn and plover population survey rasults

mapping of nesting habitat

-
»
» nest elevations
L
.
.

historic hourly release data from May 1 to August 30

The Missouri River Interior Least Tern and Piping Plover Permit Activity Report
{Report), dated December, 1993, was prepared by the District in order to document
survey and monitering activities during 1993, Information on additional studies is
also contained in the repcrt. Summary tablas and charts from this Report are
included in Appendix E. Additionally, tern and plover management actions were
provided to the Region for inclusion in the 1993-94 AOP.

e. The Corps should map parlodically (at least every three yearsl, all agsantisl tern and plover
nesting habltat uasd by terns and plovers on the Missouri River.

Each field office manually maps nesting habitat each year for inclusion in the
Appendix to the annual Repert {U.5. Army Corps of Engineers, 1993).

f. The Corps should continue its Investigation of Channel Degradation studies
to rasearch the long-term effects of riverbed changes and its impact to tern
and plover nesting habitat, forage availability, and forage areas. The results
of these studies should he reported each year In the annual report and
cansidered and included as appropriate.

Channsi degradation studies are done approximately every ten years, as funding
allows, below the main stem dams. Known within the Corps as the Sedimentation
Program, the purpose of this program is to systematically assess the operating
conditions of the Omaha District reservoirs as they relate to sedimentation issues.
The program includes periodic surveying, bed material sampling, analysis to
establish trends, and prediction of future conditions (U.S. Army Corps of Engineers,
1993c). The type of infermation gathered at the permanently-established cross-
sections over time can provide insight into the water depths available at a certain
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discharge; variation in island height, shape, and location: and some information on
bank erosion as related to the permanent monuments. This infarmation is
supplemented by other Corps efforts.

EA BLE R - D REsP ITIE

The Service considers Reasonable and Prudent Measures as conditions or actions
necessary and appropriate to minimize take. Section 9 of the Endangered Species
Act (Act) makes it unlawful for any person 1o take an endangered species, AS
defined by the Act, the term Take means to harass, harm, pursue, hunt, shoot,
waound, kill, trap, capture, or coliect or attempt to engage in any such conduct [16
USC 1532{19}). Further, harm is defined 1o include: An act...[that] may inciude
significant habitat medification or degradation where it actually kills or injures
wildlife by significantly impairing essential behavioral patterns including breading,
feeding, or sheltering (50 CFR 17.3}. However, Section 7(b){4} of tha Act permits
taking of some individuals of an endangered species, if the taking is incidental to
the Federal action under consultation. Such incidental taking is not to the degree
that the continued existence of the species is likely to be jeopardized [50 CFR
4021401,

a. All tern and plover nesting habitat on riverine reaches below dams, including the
headwatars of 1Lewis and Clark Lake, as well a3 resarvoir areas during long-term drought, should be
menitored {fledge ratins determined) and surveyed {otal adult bird count) on a yearly basis during
the May through August nesting seasons. These actions will insure operations of dams may
continue in a manner to avoid the unnacessary taking of birda. Long-term drought periods are
definad as 2 or more years of squal to or less than 45 million acre-feat of year-end atorage with

legs than median inflows.

The December 1993 Report (U.S. Army Corps of Engineers, 1983) summarizes tern
and plover survey and maonitoring efforts during 1993, Relevant tables and charts,
especially those regarding nest success infarmation from the Report, are included in
Appendix D.

During 1993, most of the birds on the Missouri River wers found below Fort Peck,
between Gavins Point Dam and Ponca, Nebraska, and just above the mouth of the
Niokrara River. Productivity monitoring is measured in fledglings per pair or the
number of young hirds preduced per breeding pair. This ratio is an estimate, since
exact fledging rates are impossible to obtain. Details on tern and plover manitoring
during 1983 can be found in the annual Report {U.S. Army Corps of Engineers,
1903}, and a summary of actions can be found in Appendix 8. See also
Canservation Recommendation 1 iater in this report for information on 1993
monitoring on reservoirs.

Extended periods of rain, cold damp weather, and-high winds delayed comptlation of
the adult population census throughout the Missouri River until 24 July. Reaches
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condusting the adult census and dates during which the census was conducted are
listed below.

Lake Qahe, SD {southern 1/3) 22 -30 Jun=

Gaving Paint River 28 June - Q7 July
Fort Peck River 14 - 16 July

Lake Sakakawes 10 - 24 July
Garrison River Q7 - 18 July

Lake Cahe, ND 12 - 20 July

Lake Oahe, S0 {central 1/3} 086 Juby

Fort Pack Reservoir 10 - 11 June

Lake Qabe, 5D (northern 1/3} 13 Jduly

Fort Randall River 22 July

Lewis and Clark Lake 02 - 13 July

Fignre 11: Least Tern and Piping Plover Survey Data

- MLISSOURF RIVER MALIN STEM

1BBE T84T G988 1949 1900 1831 18A2 4pE3 1966 1957 18EE B3 1990 1991 1R02 1840
Fr. Pach Lake
Adults - 4 3 . 6 10 T T % M 1 12 X 25 M M
FladglngFaw - = - - - .50 3 o.0q - - - 1,53 - 1.0 130 DED
Ft, Fuck to Lata
Zalmkawes
Adubs - - 13 aH 92 56 110 k1] - - ] 11 17 13 1} a
Fledpling/Fair - =  1.BBN 12 020N OTONW DB 04BN - - - - - L} ) Dw
Lakn
Sixckawna
Aghuliy - - T 15 E* ] i 14 - - i3 L1 132 150 ¢ H]
Flaufgling®alr - - - - - & D.05% Dxew - - - - - - 14 =7
Gankan Dam
ta Lake Oaba
Auiysits R | 1TE 142 122 T4 18R i@ M 128 180 113 86 ™ 121 " 125
FladyglngPak - = O#M D4 O44% OG5 O 029 - - 1.0% D:veW 1.06F 1068 105F 073N
Liks Cahe
Ay 1w 21" .r3 -1 G0 143 {24 14TF o 4+ EL] 140 B8 ar 43 T
FladglngPak 7F 12 - - - - 04 N - 18 0w - - S D96 02N
Ft. Ranall ko Lawis &
Clark Lakoy
Adutts 25 B0 A5 A 87 ] 20 1% 1 1€ n L] k| L 12 12
Fladgling/'Palr 48 043 DI ¢ D3 023 0. ] b8 DAF 007 HuH 08T 031 050 0
Lawla and
Clark Lake
Adulte - - - 23 21 a5 x i} - - = i1 11 12 1 2
FlaedgUngFair - - - 044 038 D 208 04T - - - oss 086 o 1 [ ]
Gavina Polm
D to Poncs
Adutts 1 ¥ Sz 0 1aW 1M1 1M ITR w2 77 M2 14 14 1Bs 111 1n
FledglingPakr 018 08T g4y Q55 DM4EF 02F D3 A& 007 193 D2 001 O41F DM 03 40§
Adult Tolmle A 4 MY S32 oAz TOr OEMY TH 34 367 BAE ME M5 M3 4TM 3%
FladgimPak 0% 444 084 OV UMD OGdF 047 048 0pe 1o 082 03% 042 OB 006 094
{Weighied Swvaragp

= Data not collectad

*  Partial survey results

{ No birds found

¥ Sub-sampling of selected mesting area

¢. The Carps should continue monltoring daily and hourly fluctuations in releases below all dams or
any changes in release due to maintenance or other reasons and uss thls Information in cambination
with measure (a) above to avoid and minimize take and docimant unavoidabla taking.
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Stream gages have besen installed on the Missouri River 1o monitor stream flows
during the nesting season and to provide a stage history throughout the season.
Information from the gages helps the corps relate the effects of regulation and
natural events at intervals along the river. A dynamic flow routing maodel has been
developed to closely predict maximum river stagas along the river for different
combinations of daity discharge and hourly power peaking characteristics.

Nests were moved to higher elsvations in the Missouri River below Fort Peck Dam
due to rising stages in the Yellowstone River and the Missouri River below the
Yeallowstone.

The Region accomplishes spacial flow controls faor the terns and plovers annually.
These special flows are discussed annually in the AQP,

d. The Corps should implement public information and gducation programs to increase public
awareness and reduce disturbance to nesting birds

Videotaped footage of island habitat and chicks was scripted and made into a 20-second
televised public service announcement (PSA). This PSA was distributed to television
stations in North Dakota, South Dakota, lowa (Sioux City), and Nebraska {Norfalk) in
June 1993. Scripted public service radio announcements were again used this summer
in North Dakota, South Dakota, jowa, and Nebraska cities along the Missouri River.
Announcements were targeted for use around Memerial Day weekend, and the July 4th
weekend. In addition, a group of Girl Scouts read a public service message that was
taped for use on Omaha, Nebraska radio stations, focusing public awareness on nesting
birds and chicks alang the Platte River as well as the Missouri River. The state of
Montana has asked to be exempted from Corps public service announcement efforts, as
they feel drawing attention to the small number of nesting birds in this manner rmay be
caunterproductive in their state.
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Videotaped copies of the surveying and monitoring workshop held by the Fieid
Coordinator were sent to all assisting agencies and iake offices. The videotapes can be
used to orient new surveyors, as well as a review for all field data collectors.

Figure 12: Public Awareness Activities by CHfies

Offlca Campfina PSA n/ Orther
Talks Medin

Peck X
Garriaon

Oaha x

Randal X
Gaving X X X
Cmzha X X

2, CONSERVATION RECOMMENDATIONS

Section 7{ati1} of the Act directs Federal agenciss to further the purposes of the
Act by carrying out conservation programs for the benefit of endangered and
threatened species. Although such conservation recommendations are not required,
they are recommendesd to help the recovery of tha species. Conservation
recommendations were not assigned to the Omaha District by the Region, but are
implemented as time and funding aliow.

a. Reservair populations of least tarns and plping plovers should be menitored snd surveyed
each year rather than just during drought periods (sze Reasonahla and Prudent Alternative 1). This
infoermation will halp avaluate the System as 8 whole. Sub-sampling techniques to obtain
statisticalty valid moniftoring surveys are accaptable,

Surveying was done on all iakes. Surveys on Lake Peck were suspended by July
due to inundation aof all tern and plover habitat on the lake. Surveys on the other
reservoirs focused on exposed habitat, since much of what was historically
available was under water. Survey and monitoring results can be found in
Appendix B.

b. Any maintenance dredging operatiens or dradging parmits on the Missouri River shauld be
evaluated by the Corps, in consultation with the Service, for creating tarn and plover habitat.
Whare habitat creation is possibla, tha Corps will implerment actions necessary to craate habitat
from dredged material.

Section 10Q permitting is required for "the construction of any structure in or over
any navigabie water of the United States™ or for "any other wark affecting the
course, location, condition, or capacity of such waters, and was extended to
artificial islands...” {Fedsral Register, 1926). Installation of the floating istands in
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Maontana and in South Dakota normally would require a Section 10 permit.
However, the Corps of Engineers is exempt from Section 10 permitting [33 CFR
922.c {31]. Instead, the Corps drafted a memorandum for the islands installed in
Mantana and ancther for the islands installed in South Dakota. Each memorandum
contained the purpose of the islands, information on the construction of the islands,
and the exact location of the islands. The memoranda was submitted to the
Regulatory Branch, Omaha District, who then passed on the memoranda to the
Regulatory offices in Montana and in South Dakota to be filed.
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V. SUMMARY AND CONCLUSIONS

The District has implemented all assigned tasks from the Opinion during 1993, even
though high water limited the amount of nesting habitat availabls for the terns and
plovers. Figure 13 summarizes the requirements of the Opinion and 1993 Corps
actions that demonstrate that these requirements were met.

Figura 13: District Exacution of Required Tasks

Opinlon Tazks Mat? Corps Actions
Alt, 1b - habitat ersation vos ;!:;t:::tiun of 51 Bestrmann "Schwimmenkampes"
Alr. Te - high flow habitet vas below Fort Peck; 1 ake Audubon
Alt. 2 - mgt, goalz in A0F Yes plans in 1992.92 AQP
Alt. 3 - anfiual repart yus in 1982-93 AOF ard 1952 Annual Report
Alt, B - map nasting habitat Yes maps begun {mepping is & multi-yaar effort
Ak, & - channel degradation study ves continuing axisting studies
Meas. 1 - survay and rmonitar YES nver reaches manitored and surveved as long &s
habkitat was above watar
Meas. 2 - monitor flow fluctuatians yes g?:i;g informaticin factors imto flow decisions fram
hMaaz, & - public swareness yas piess releasas, public and agency telks,

The District implemented Conservation Recommendations during 1993, as indicated
in Figure 14. Conservation Recommendations are not requirements, but Federal
agencies should, in good faith, do what can be done to speed the recovery of listed
species.

Figure 14: Execiion of Congervation Recommendations

Coneervation Tasks Mat? Corps Actions
1 - survey and Monitor reservoirs yes gl reservairs monitored and surveyed
2 - review dredge permits WA dredging actions during 1993
3 - agtiong to ingréase productivity YBE Weast relocation and predator avergion

The implementation plan for the Biological Opinion {the Red Book} and the Opinion
were both developed while the Missouri River system was recovering from a severe
drought situation. Since then, the Missouri River system has gone undergone
savera flooding conditions due to record inflows, entering into a period of high
water and flooding. High water limited habitat development called for unanticipated
tasks not described in the Red Bock or the Cpinion. A new implementation plan is
being developed, which wili take into account varying hydrological conditions.
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B ] rnati

Reasonable and prudent alternatives are defined as alternative actions, identified
during formal consultation, that can be implemented in a manner consistent with
the intended purpose of the action, that can be implemented consistent with the
scope of the Federal Agency's legal autharity and jurisdiction, that are economically
and technelogically feasible, and that the existence of listed species or result in the
destruction of adverse modification of critical habitat.

As mentioned previcusly, the Missouri River is a dynamic system. Extremes can
very from years of very high inflow and starage to years of low inflow and low
storage. In the years since the least tern and piping plover has been listed [1986-
1889, water flows have fluctuated greatly, from a high-water vear in 1986 to
extreme drought in 1989. The dynamics of the Missouri River system are such
that management plans {Operating Plans} must be evaluated every year to adjust to
system conditions.

The dynamics of the Missouri River and associated sandbar habitat appear to
influence than and plover population sizes. Analysis of piping plover and least tern
population fluctuations in North Dakota indicate that these birds are limited by the
amount of total available sandbar acreage. Fewer ieast terns and piping plovers
nest on the Missouri River below Garrison Dam during years of high maximum June
discharge and subsequently reduced sandbar acreage. Thasis trends indicate that
nesting terns and plovers are limited by habitat availability.

Cotony site turnover rates refer to the annual rate at which birds abandon former
nesting sites and pioneer new sites for nesting. Colony turnover rates provide and
index of colony stability. High turnover rates indicate low-site stability and may be
a functicn of predation rates, human disturbance, changes in habitat characteristics
{i.e., vegetation encroachment, flooding, erosion, ete.) and/er other unknown
variables (Cuthbert 1988). Colony turnover rates among nesting least terns and
piping plover on the Missouri River in beth North and South Dakota are Large
{Schwalbach et al, 1288; Mayer and Dryer 1988 whan compared to colony
turnover rates of coastal or wetlands populations {Burger 1984; Kotliar and Burger
1986; and Wiens and Cuthbert 1988)}. Habitat changes caused by System
operations contribute to Missouri River calony site instability.

In arder for System cperations to avoeid jeopardy to the interior population of the
teast tern and the Plains population of the piping plover, management steps must
be taken to address the guantity and quality of habitat. Fledge ratios {l.e., the
number of juveniles producad annually per nesting pair) are an estimate of
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productivity. The best scientific information avaiiable suggests that fledge ratios of
0.70 and 1.44 for terns and plovers, respectively, will maintain a stable population
on the Missouri River. The Service believes that, if these fledge ratios are met each
year, the Corps will avoid the present jeopardy situation. Fledge ratio estimates
shall be based on statistically defensible samples of nesting birds and be
representative of productivity for the entire Missouri River, and the differant river
reaches {Mayer and Dryer 1988}, The Corps must take the necessary management
steps to address quantity and guality of habitat so that fledge ratios are met or
exceeded in arder 1o maintain a stable Missouri River population.

The habitat area available 1o nesting birds may best be described as the scour area,
which is the area between the mean high and mean low river levels. Although
habitat of Missouri River terns and plovers has not been fully evaluated, indications
are that most birds nest within the scour area.

Nesting habitat characteristics found to be important on the Missouri River, as wall
as on other river systams. Inciude elevation of nest above river level, substrate,
percent vegetative cover, average vegetation height, and distance to forage areas
(Dryar 198%5; Schwalbach 1988). Providing a predatar-free and human disturbance-
free colony site is also important to productivity of nesting birds.

Optimum habitat may best be described as a complex of side channels and
sandbars with the proper mix of habitat characteristics required by the birds, Such
sandbar complexes provide regularly scoured habitat for nesting and shallow pools
for foraging. Additionally, mammals sometimes reside on large sandbars and in
turn may prey upon tern or plover nests and chicks. Hence, it is important to
produce many sandbar complexes rather than a few large, isolated sandhars. Also,
by creating many sandbars distributed evenly throughout the Missouri River
System, impacts on the total population would be reduced because devastation of a
single colony would represent a much smaller relative loss to the total popuiation.
Methods to increase the nesting habitat area available and to enhance habitat
characteristics witl be necessary to maximize production in order to meet necessary
fledge ratios.

Therefore, to preclude jeopardy, it is the Service's scientific judgment that the
significant impacts of Systemn aperations on terns and plovers need to be seliminated
by implementing all of the following alternative delineated below. These
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alternatives act together as a functional unit and must be fully implemented as soon
as possible to ensure the continued existence of the interior population of the least
tern and the piping plover,

1. The Corps should continue to select and schedule flows from main stem
dams prior to the least tern and piping plover nesting season {May through
August), and other times of the year, as appropriate, in order to meet the
needs of the species.

a. Operaticnal-caused flooding of nests or habitat shoutd be avoided
during the nesting season. Therefore, flows during the nesting season
will beset by nest initiation. Once nests have been initiated, flows
should not be increased to imperil nests.,

b. Natural nesting habitat should be provided as a priority and other
management actions implemented to meet or exceed fledga ratic goals
{i.,a., 0.70 for terns and 1.44 for plovers).

For example, based on the best year of record {1987) for fledge ratios (0.67 far
terns and 1.1 3 for plovers) below Gavins Point Dam, there were 371 nesting sites
with a mean size of 8.13 acres. f additional management actions were takan to
enhance habitat criteria {as defined below), fladge ratio goals of 0.70 for terns and
1.44 for plovers could be met.] This example only illustrates possihilities on the
Gavins Point reach. Fledgs ratic goals are to be met for the entire Missouri River
popuiations.}

While the Service can illustrate the best year for the Gavins Point reach because we
have tha information on hand, we do not have the habitat information needed so
that projections for the best

years in other reaches can be made. However, the Corps has the capability,
available photography, flow data, and cross-sectional information necessary to
determine available habitat. Therefore, the Corps should, based in part on past
years information, determine the habitat necessary for each river reach and provide
management actions within the Corps authorities to meet or exceed fledge ratios.
Under Section 7{a}il) of the Endangered Species Act, the Corps shall utilize their
authorities by carrying out program for the conservation of endangered and
threatened species. The corps shoutd use the following parameters when
determining habitat and management actions needed to meet or exceed fledge
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rations. The following describe some ideal conditions and the Corps should strive
to meet thase conditions in orger to meet fledge ratio goals.

Proximity to Forage Habitat - Tern nesting areas should not be greater than 400
meters from an area that provides schooling and feeding fish that are 3 inches in
size. Plover nesting areas must include forage arsas (i.e., sandbar flats} as a part of
the sandbar nesting complex.

1.

Substrate - Nesting/breeding habitat should consist of very fine
to fine sand that is the preferred nesting substrate for terns and
plovers. Plovers tolerate some gravel since they use it as nast-
lining material,

Vegetation fi.e., at nest initiation) - Parcent cover for nesting
should be no greater than 25 percent. Optimum percernt cover
is 10 percent or less. Vegetation height should be less than 10
centimeters.

Fiavation of Nest Above River Leve! - Nesting areas should by 8
inches or greater above river levels. This will protsct nests by
allowing for the 2-inch nest depth, and 4-inch rise caused by
wind and weather, or other actions that may course the river 10
rise in addition to operations. Data collected on the Missour
River shows that, given the opportunity, the majority of birds
will mest at 8 inches or greater. However, birds will nast at
elevations less than 8 inches, particularly oh newly formed [i.e.,
low elevation) islands. For nests initiated at less than 8 inches
(i.e., on sandbars/islands where the B-inch rule cannot be met),
the B-inch rule will not apply. However, flows should not be
increased in order to protect these nests.

Disturbance-Free Area - Nesting areas should be substantially
free from both predation and human disturbance. The Corps
should take necessary actions to reduce or eliminate predation
and human disturbance during nesting.

c. Due ta short-term and long-term adjustments, the Corps cannot make
changes in operations to compensate for terns and plovers in all years
(i.e., years of high storage and high inflows}, When flows below main
stem dams may inundate much
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nesting habitat, other means will be necessary to establish nesting
habitat to meet fledge ratic goals. Created hahitat should be
established to accommodate the following release flows by river reach
and to supplemsant natural habitat required

by alternative 1i{b} above.

Fort Peck -- above 8.500 cfs and below 13,200 cfs
Garrison -- ahove 18,000 ¢fs and below 31.000 cfs
Fort Randall -- above 28.000 cfs and below 38,500 cfs
Gavins Point -- above 30,000 cofs and below 39,500 cfs

The created habitat should follow the habitat paramaters listed abave in 1i{b}{1)
through 1{bi{5]. Acceptable management techniques for habitat creation include
{1} replenishment or nourishment of sandbars and islands with a dredging operation
to create areas above anticipated high river levels; {2} creation of suitable high
elevation anticipated high river lavels (i.e., above river laveis} by mechanical (i.e.,
dredging or clearing) or structural means, such as chevron wing dikes and jetties;
(3) creation or anhancement of shallow and backwater areas, off - channel chutes,
and flats as foraging habitat; (4} scouring of island and sandbar habitats with high
flows prior to nesting season; and (5} use of Schwimmenkampen type {Hoeger
1988) for artificial islands.

2. Prior to impiementing tern and plover management strategies for each
operating year, the Corps should demenstrate to the Service's Field
Supervisor, North Dakota-South Dakota Field Office, that the planned System
operations and tern and plover management strategies will satisfy reasonable
and prudent alternatives, reascnable and prudant measures, and strive to
meet fledge ratio goals. The Corps should provide this information to, and/or
meet with, the Service during development of the draft Annual Operating
Flan in the fall and after March 1 when the runofi forecast is made., We
anticipate that this will provide enough time to plan or implement operational
scenarios that will be necessary for the new operating season.

3. The Corps should compile a separate annual report by December 21 of each
year or include in the Annual Operating Plan a report outlining tern and plover
management actions, including reasonable and prudent alternatives and reascnable
and prudent measures impiemented during the operating vear, their success in
attaining fledge ratio standards and meeting habitat needs, and anticipated actions
for the upcoming year. The purpase of this report is to provide the Servics and the
Missouri River Tern and Plover Management
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Team the information necessary to evaluate the effectiveness of the Corps

Actions. Monitoring infermation in the report should include:

Tern and plover fledge ratios;

Tern and plover population survey results;

Mest elevations;

Mapping of nesting habitat, including changes in sandbar morphology
Estimates of sandbar acreage as modeled by tha Corps cross-sectional
data {provided at least every 3 years with updates on the data
collection included in the Annual Report};-and

f. Historic hourly reiease data from ali dams, including water Jevels for all
reachas for the May 1 to August 30 season.

paooTw

Further details on items a. through f. above ars found later in this report under
Terms and Conrditions for implementation of Reasonable and Prudent Measures.

4.

The Corps should form a Missouri River Tern and Plover Management Team
{Team}. The Team will consist of Federal and State wildlife agencies. These
agencies will be contacted to verify their willingness to participata. The
annual report {see Reasonable and Prudent Alternative 3) will be provided 10
this Team (by December 31 of each year}. The Team will review the annual
report and provide management views 1o the Corps for the following
operations season. The Team will maet shortly after March 1 of each year to
provide views to the Corps. The Corps will be responsible for scheduling and
arranging the Team meetings. Since agency-funding invelvement will be
voluntary, the Corps will not be responsible far funding other agency
participation,

The Corps should map, on a periadic basis (at least every 3 years), all
essential tern and plover nesting habitat, used by tems and plovers, on the
Missouri River as identified in appendix 1 and the recovery plans. This
information can, in part, be obtained from cross-sectional infarmation the
Corps uses in its hydrology studies and bird-monitoring studies since 1986.
The mapping information, in conjunction with the Corps Satellite Data
Collection and Synthetic Modeling {as described in Corps 1989a and 198%9b),
can be used to determine tern and plover habitat available under differant
operating scenarios and can be used to assist in establishing and
implementing management actions that need to be carried out to meet fledge
ratio goals. Mapping products or updates on data collection will be provided
ir the annua! report (see Reasonable and Prudent Alternative 3}.




Brigedier General Eugene S. Witherspoon
6. The Corps should continue its investigations of Channel Degradation studies

to research the long-term effects of riverbed changes and its impact to tern and
plover nesting habitat, forage availability, and forage areas. The resulis of these
studies should be reported each year in the annual report and considered and
included as appropriate.

CONSERVATION RECOMMENDATIONS

Section 7{a}{1) of the Act directs Federal agencies ta further the purposes of the
Act by carrying out conservation programs for the benefit of endangered and
threatened species, Toe following will further the conservation of least terns and
piping plovers on the Missouri River.

1. Reservoir populations of lsast terns and piping plovers should be monitored
and surveyed each year rather than just during drought pericds (see terms
and cenditions to implement Reasonable and Prudent Measure 1). This
inforration will help evaluate the System as a whole. Sub-sampling
technigues to obtain statistically valid monitoring surveys are acceptable.

2. Any maintanance dredging operations or dredging permits on the Misscuri
River {Section 10/404 of the Clean Water Act) should be svaluated by the
Corps, in consultation with the Service, for creating tern and plover habitat.
Where habitat creation is possible, the Carps will implementation actions
necessary to create habitat form dredged material.

3. The Corps should strive to meet Missouri River recovery goals for terns and
plovers (800 tern adults for 10 years (USFWS 1989a) and 485 plover pairs
{970 adults) for 15 years (USFWSb 1988b}) by implementing additional tarn
and plover management actions, beyond the scope of the reascnabls and
prudent alternatives, that would further increase productivity {i.e., as
indicated by increases of fledge ratio goals).

The Service requests notification of the implementation of any conservation
recommendations by the Corps. This courtesy will keep us informed of
conservation and recovery actions. Additicnally, this will assist the Service andg the
Corps in making a determination concerning the need for Endangered Species Act
Section 10 permits. Section 10 permits are necessary for scientific purposes and
enhancement of propagation or survival of listed species {i.e., monitoring and
management actions for terns and plovers).
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INCIDENTAL TAKE

Section 9 of the Act make it unlawful for any persen 1o Take an endangered
species. As defined by the Act, the term Take means

io harass, harm, pursue, hunt, shoot, wound, Kill, trap capture, or attempt 1o
engage in any such conduct {16 U.S.C. 1532{19})). Further, harm is defined to
inciude An act...[that]l may include significant habitat medification or degradation
whare it actually kills or injures wildlife by significantly impairing essential
behavioral patterns including breeding, feeding, or sheltering (50 CFR 17.}.
However, Section 7{b}(4) of the Act permits taking of some individuals of an
sndangered species, if the taking is not to the degree that the continued existance
of the species is likely to be jeopardized {50 CFR 402.14()).

The Service has determined that System operations will result in an incidental take
or zero for bald eagles. The incidental take for terns and plovers is the amount of
extent of anticipated take after the reascnable and prudent alternatives are
implemented. For reasons discussed below, incidental take of least terns and
piping plovers likely will occur as a result of direct or indirect effects.

Piping plovers and least terns may begin incubation as early as mid-May, but the
incubation period begins principally from sarly to mid-June. Nest initiation by the
pirds lasts 1 to 2 weeks and is fellowed by a 25- to 29-day incubation pericd.
Fledging occurs approximately 21 to 26 days after hatching. Re-nesting may occur
such that the birds may nat fledge until late August. Thus, the nesting season
extends from nest initiation around May 1 until fiedging around August 31.
Although to Corps has included tern and plover management considerations in the
operating plan during the nesting season since 1986, nests and chicks have still
been lost {Schwalbach 1988; Mayer and Dryer 1988; Dirks and Higgins 1988;
USEWS1989b). Therefare, it is anticipated that even after implementation of
reasonabie and prudent alternatives, a loss of birds during the nesting season may
OCCUr.

While the reasonable and prudent alternatives are designed to avoid jecpardy to the
species, losses may be expected because of unanticipated effects of operational
changes, human error, or acts of God, such as wind and flood. The following types
of unavoidable losses are possible:

1. Taking of eggs and flightiess young by flooding or erosion. This has been
documented below Gavins Point, Fort Randall, and Garrison Dams;

2. Preciuding nesting and re-nesting of terns and plovers by inundation of or
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wetting of sandbar, istands, or shoraline nest habitat. This has been
documented below all dams and on reservoirs;

3. Increasing predation on nests, chicks, and aduits as a result of reduced
nasting habitat or changes in predator/prey relationships:

4, Increasing susceptibility of eggs and young to disturbance and/or destruction
by human activities as result of reduced nesting habitat; and

5, Continued loss of habitat due to degradation and vegetative sncroachment.

Having made the determination that incidental take is likely to occur, the Service
must provide a statement that specifies the following:

1. The impact {i.e., amount or extent) of anticipated take that will not viclate
Section 7{a}{2);

2. The reasonable and prudent measures necessary to minimize the amount or
extent of incidental take;

3. The terms and conditions, including reporting requirements that must be
comptied with by the Corps in order to implement the reasonable and prudent
measures; and

4, The procedures to be used to handle or dispose of any individual least tern or
piping plover actually taken.

A i | Tak

The Service anticipates that, even if reasonable and prudent alternatives are
successiully implemented, a minimal amount of incidental take of least terns and
piping plovers will oceur directly or indirectly as a result of Systemn operations. This
take may be in the form of kiliing, harming, and harassing which includes loss of
habitat, loss of individuats, and loss to recruitment.

The amount of anticipated take likely to ocour is unpredictable because it is
difficuft, if not impossible, to determine if take will always ba the resuit of System
operations, other outside Systermn influences, or a combination of actions.
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Therefore, determination of a specific amount of take is not pussible.

We believe the implementation of the reasonable and prudent alternatives will
avoid the likelihood of jeopardizing the continued existence of the interior
population of the least tern and the Plains population of the piping plover.
Additionally, the implementation of the reasonable and prudent measures will
minimize the amount or extent of incidental take. In other words, any incidental
take that may occur should be offset by the impiementation of the reascnable and
prudent alternatives and reasonable and prudent measures. Therefore, the Service
has determined that the extent of take resulting for the Corps action or inaction
that is not likely to jeopardize the species is that take which will not cause the
fladge rations to drop below 0.70 {terns} and 1.44 iplovers} during a given nesting
seaspn, In making the determination, if the results stem from the Corps action or
inaction, the Service will confer with the Management Team. While fledge ratios
are based on the best scientific information available, new information may be
presented in future years which may necessitats a reconsideration of fledge ratio
goals as set above. If new information does become available that reveals sifects
of the action that may affect the species in a manner or to an exient not previously
considered, Section 7 consultation must be reinitiated.

Authorization for incidentat take under Section 7 of the Endangered Species Act is
not an authorization for take under the Migratary Bird Treaty Act or the Bald and
Golden Eagle Protection Act.

Reasonable and Prudent Measures

The Service considers the following reasonable and prudent measures with their
implementing terms and conditions 1o be actions necessary and appropriate to
minimize take.

1. All tern and plover nesting habitat on riverine reaches beiow dams, including
the headwaters of Lewis and Clark Lake, as well as reservoir areas during
long-term droughts, should be monitored {fledge ratios determined} and
surveyed {total adult bird count} on a yearly basis during the May through
August nesting season s that operations of dams may  continue in a
manner to avoid the unnecessary taking of birds, Long-term drought periods
are defined as 2 ar more years of equal to or tess than 45 million acre-faet to
year-and storage with less than median inflows
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2. The Cerps should continue menitoring daily and hourly fluctuations in
releases below all dams or any changes in release due to maintenance or
other reasons and use this information in combination with measure 1 above
to aveid and minimize take and document unavoidable taking.

3. The Corps should continue to evaluate operational changes that may be used
to avoid take.

4. The Corps should implement public information and education programs to
increase public awareness and reduce disturbance to nesting hirds.

In order to be exempt from the prohibitions of Secticn 9 of the Act, the Corps,
must cemply with the following terms and conditions that implement the means to
carry out all reasonable and prudent measures,

Reasonable and Prudent Measure 1 - Productivity and population surveys on

reaches below dams shall be conducted each year. Reservoirs shall be surveyed
during drought years {iess than 45 million acre-fest of year-end storage with less
than median inflows) to monitar birds that pioneer exposed reservoir shoretine areas
and thus provide accurate estimates of system-wide productivity and populstion
sizes. For example, during the severa drought of 1988 and 1989, 13 percent of
least terns and 39 percent of piping plovers nesting within the Missouri River
Systemn were found above system dams. Had thess birds not been accounted for,
population sizes and productivity rates would have been grossly inaccurate.

Population survey information will include {1} the total number of colonies {2} the
total number of birds, and (3} mapping of habitat used by birds (i.e., general
location map of colony sites and acreage determination].

Productivity {i.e., nest and fledge success) estimates will be based on sub-samples
of the nesting population in each river reach. Consideration in determining sub-
samples will be given to total number of nirds, total number of colony sites, and
habitat characteristics. Monitoring information from sub-samples will include {1)
the total number of nests, (2) that total number of fledged birds per nasting pair
and causes of nest and chick loss and (3) elevation of nests ahove water levels and
distance to water's edge. Calculations for the fledge ratio standard will be a
weighted average for the entire river based on
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the number of pairs.

Survey and monitaring information, in conjunction with the Corps Satellite Data
Collection {as described in Corps 1989a and 1988b), can be used to develop
management plans that will avoid taking of birds during the nesting season as wel!
as determine if fladge rations are met as described in the reasanable and prudent
alternatives and requirements for re-initiation of consultation. With such a
monitoring program in place, the Corps will know when and how operations may
result in take as well as be able to avoid takse.

Annyal Report - In regard 1o Reaschable and Prudent Measures 1 through 3, in
addition to those items identified in Reasonable and Prudent Alternative 3, the
Corps will include the fallowing in the annual report:

1. Any taking, including loss of eggs, chicks, adulis, and habitat, that occurred,
including reasons for take and actions to avoid take; and

2. Evaluations of operational efforts to avoid take {habitat and birds).
The abave information may be placed in the Corps Annual Operating Plan.

- All incidences of take must ha decumented
and immediatety reported to the Service {see above annuat reporting requirernants).

n - If the Corps develops new operational
scenarios that were not considered during this consultation, then consultation for
these new actions will need to be reinitiated (see above annual reporting
requirements}.

r - the following action will be taken to
implement this reasonable and prudent measure.

1. Production of & Public Service Announcement iradio release and televisicn
video! informing the public of terns and plovers on the river. The FPublic
Service Announcement shall be distributed to radio and television stations
within the Siates bordering the Missouri River 1o be used at least from May
through August, The video shall be availabie for public use and used in the
Corps project office interpretive programs.,
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2. Corps project offices will engage in intensive public relations efforts for tern
and plover conservation to take place on Corps land including but not limited

to displays, video preductions, naturalist talks, information fiyers or
brochures, information placed in campground notices, and informational.
posting of boat ramps.

3. Provide personnel and assistance to work jointly with the States and the
Service on adequate posting and roping of alf nesting area en the Missour
River. State and Service personnel will each year coordinate efforts with the
Corps and determine each agency's level of participation.

All eggs, chick or adults of least terns and/or piping plovers found dead on the
Missouri River will be immediately {within 24 hours} reported to the North Dakota-
South Dakota Field Office or a law enforcement agent of the Service for
instructions on proper disposal.
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B. FY 93 PLANS AND
ACCOMPLISHMENTS
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SUMMARY OF THREATENED AND ENDANGERED SPECIES ACTIVITIES IN
THE OMAHA DISTRICT FOR 1993

a. Fort Pack

Three sets of paired "Schwimmenkampen” floating modular units were installed at
River Miles {RMs) 1699.2, 1691.2, and 1689.5 in April 1993. Island units were
placed on existing low elevation islands, and sand was "mounded” around them,
simulating natural contours. Tern decoys were placed on the Hoating islands at
1698.2 and 1689.5. It was hoped that these islands would provide a floating
surface to combat flooding caused by tributary inflow in this section of the river,

Burning was not necessary early in the season, due to vast amounts of exposed
shoreline due to low water levels, Later in the season, however, water alevations
rese due to heavy rainfall,

b. Lake Sakakawea

Vegetation was burned on the Deepwater Bay Entrance [sland during April 1993,
Willows (5 - 15 feet tall} were also cut down, and oyster shell was experimentally
placed on two locations. Deepwater Island {RM 1444} in the Van Hook Arm was
burned on April 29 by Corps personnel and personnel from the Three Affiliated
Tribes. About 40% of the island vegetation, primarily Kochi, were removed. On
May 5, 12, and 18, Corps persennel cut down approximately 500 young
cottanwood and willow trees to prevent roosting by avian predators. Most of the
trees were between five and ten feet tall.

Vegetation was removed on several river islands using a glyphosate-based aquatic
herbicide, sickie mower, cutting (woody sapiings), and burning. In addition, snow
fence was again used to create dunes and to fill in low areas on islands. These
actions took place during the fail of 1992,

On August 25 and 28, chemical spraying using the herbicide Rodes was done to
remove vegetation on islands at RMs 1373.6 (2.6 acres) and 1371.7 (6.4 acres),
totaling 9 acres of new area. In addition, maintenance vegetation removal was
done on RM 1352.5 (6.4 acres).

On August 17, 23, and 25, sand fences were erected on sandbars at RMs 1374.6,

1373.3, 1366.0, and 1351.3. Sand fence removal and placement of oyster shell
was done in November.
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Rubber snakes weare not utilized due 1o the high water present during most of the
summer, already limiting available nesting area. Maintanance purning of islands
was done on an "as needed” basis. Spring spot spraying was not an option during
1993. Predator cages were used to deter predation during 1993,

¢. Lake Oahe

This work was not performed due 1o high water leveis in { ake Oahe resulting from
rainfall and increased tributary input inio the Missouri River upstream from Lake
Oahe. The area siated for habitat work is now under water, and may be scoured
off due to wave action.

The selectaed area wWas under water for the same reasons stated above., Due to the
variation in water surface levels, future habitat work will target anticipated water
elevations for that summer. Even so, unforeseen conditions could impact these
"honus" reservair-nesting areas.

During the fall of 1993, islands at RM 1351 and 1368 had sand fences installed for
sand dune creation, Qyster shell was placed on the newiy farmed dunes to prevent
wind erosion. Islands at RM 1371.1 (2.8 acres) and 1373.5 {6.4 acres} had Rodeo
treatment 10 remave vegetation.

d, Missouri Biver below Ft. Randall Dam

Phase 1 Goal: Maintenance of Existing Habitat, including newly creatad habitat
from FY 92

Vegetation was removed from three river isiands using a glvphnsate-basad aquatic
nerbicide during the fall of 1982. Sand fences were also installed during the fall,
1992, but were scoured off by river ice.

A cool, wet spring was not conducive to early leaf-out, therefore spring herbicide
spraying was not dons. Wet conditions also precluded burning at this time.

1sland areas in this reach where predator cages have heen used will now be
discussed in the "Lewis and Clark Lake" section, which encormpasses all islands
downstream from the Niobrara River {RM 845 through the headwaters of Lewis
and Clark Lake.

g. Lewis and Clark Lake
Fourteen floating islands were attached and installed in upper Lewis and Clark Laks

hetween April 26 and 28, Two buoys were also installed at this time. A detailed
description of the action, as well as photos, can be found in Section IIl (3}{b).
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Glyphosate-based aquatic herbicide was used to control vegetation on dredge
islands during the fall of 1992, During the month of September, 1992, bulldozers
were utilized to push up sand from low elevation islands into higher "mesa” areas
during a weeklong effort, Four of the islands were then armored with either
standard burlap sandbags, or larger

1. Missouri River below Gavins Point Dam

Maintenance of Existing Habitat, plus creation of at least 54 acres (FY 93 - FY 95
totall of new or reclaimed habitat

Cool and wet weather precluded effective use of herbicides and burning {or
vegetation control. Extensive vegetation control was done during August and
September using a 4-wheet ATV and boom attachment.

Island areas downstream from Gavins Point dam were pushed up to higher
elevations using bulldozers during October, 1992. These activities resulted in two
islands totaling almost 2 acres of high nesting habitat. This habitat was utilized by
terns and plovers during the summer of 1923, fledging 8 plovers and 3 terns.

Beginning in 1993, islands at the above-listed river miles were considered habitat
maintenance areas where the Corps has alrsady done habitat work, and now will
continue to maintain habitat on these islands. Habitat maintenance was describad
as follows:

using Rodeo herbicide 1o control vegetation

burning of daad vepetation

armoring of existing islands with sandbags or SEA bags
installation and removal of sand fences; placement of oyster shell or
gravel

removal of large driftwocd and other non-living potential predator
habitat

6. minor sand-dunse reshaping using hand tools, a small Bobcat, or
equivalent

mawing of vegstation

hand-cutting of woody saplings { < 4 inches, dbh}

Poh-=

n

7.
8.

Maintenance activities were scheduled prior to the arrival of the birds, after the
birds leave, or on islands not being utilized by kirds in a given year. The spring and
summer of 1993 contained numerous storm events resulting in upper decibel
inflows. Flood control measures from Gavins Point Dam resulted in less water
being released, and therefore great expanses of sand for nasting habitat by mid-
summer, :

Habitat creation and maintenance included late October efforts, with assistance
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from the 200th and 8541h Units of the South Dakota National Guard, inmates from
the Yankton Federal Priscn Camp, as well as numerous Corps staff. Nine sites at
six island locations were created, totaling about 4 acres at RM 804.5-804.6,
803.8, 802.7, 801.5, 801, and 789.2. Sites were pushed up to an average of 46
inches above existing elevations using heavy equipment (D8 and D7 bulldozers,
front-end loader). In addition, approximately 18 acres of habitat was mowed, with
7 of these acres available for 1994 nesting. The remaining acres needed spring
herbicide treatment prior to the nesting season. SEA bags were placed on the
upstream ends of RM 803.8 and B01.5. Residual vegetation remaining after
mowing at BM 801 was burned using a flame-thrower.

A total of 38 predator cages were used in this reach during 1993, with a total
nesting success of 76%. Unsuccessful nests were ficoded in the afiermath of the
heavy rains. Three strobe systems were also utilized in this reach. Two remained
operational for the entire season, and had a combined tledge ratio of 2.75 plover
chicks per pair, and 1.77 tern chicks per pair.




Photo 3: The piping plover is federally listed as “threatened”.

Photo 4: Least tern eggs and chick: habitat work, in combination with predator control
and public awareness, result in success, such as with this least tern a nest and chick.




Photo 5: Interior least tern with chick.

Photo 6: Piping Plover chick; monitoring nest success and chick survival assists us in our
effort to ensure a future for this piping plover chick and other hatchlings.




C. COORDINATION AND PERMIT
ACTIVITY
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Mr. Latka/jao/7231
April 20, 1993

Planning Divisien

Mr. M. 5. Zschomler

Field Supervisor

Horth Dakota-Scuth Dakcta

Field Office
U.5. Fish and Wildlife Service
420 S. Garfield avenue, Suite 400
Pierre, South Dakota 57501-5408

Dear Mr., Zschomler:

Enclosed 1s an application for an endangered species permit
to authorize the Corps to survey populations and productivity of
interior least terns and piping plovers on the Missouri River.
Your prompt attention te this matter is greatly appreciated.

Sincerely,

Howard N. Thelen
Chief, Planning Division
Civil Works and Planning Directorate

Enclosure

Taylor/CEMRD-CW-FR
Copy Furnished:

U.5. Fish & Wildlife Service, Thelen/CEMRD=CW-P
Region 6, ATTN: Max Schroeder

w/cy enclosure

SD Cooperative Wildlife Research

Unit, ATTN: Mr. Casey Kruse

w/cy enclosure

CEMRO-QP=NE, ATTN: Mr. Rick Moore

w/cy enclosure
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d.

ENDANGERED SPECIES

COMPLETE THE FOLLOWING:

Spacies: Sterma Antillarum Inte+ri azt Tern Hucher Age
(Sciempific Dame ) (Comzon oame)

AZ the cime of application, the wiidlife sought co be cavereﬁ:_gif ig azill in wilad
,.f__,u"' has been removed from the wild

{councry & place of remaval)

i:? was taisted in ceptivity
(countty 4nd place Where wildlifz wem Gorn)

Amcempts Co oheein che wildlife-ia w megaer which- vould naf -cause Ehe deach or renoval
the wild,

Permit ig requaestad for surveys only,
See attachments.

Sex

from

A cocplate deacsiprion and address of the ipstituricn or facilivy whare the wildlife will

be used, displayed or maiscaized. [ Applicable

II.

B-

<11,

1]

1)

ATTACE THEE FOLLOWING INFORMATION OH PLATIH WHITE FAPER:

Copiea of cacCracty 40d ggresments relaciag Lo the permisz, incluodieg the ideniicy ol all

pervons who will angage in che sctivicias and che dares of such acriwicies.

A scaremeat justifviap cthe permit, Imeoludiag:
(1} Decaile of rhe accivities (actach resestch propasale, 37 zpprapridce).
{2} Hov rhe scrivicier will be carcisd oui,

{31 Tha relatiooship to seisacific objectives 9t to eohaccing che propagaciss of survival

af che vitdlife invalved.
(&) Placned dieposizion of the wildlife upoc cerziostion of fhe accivicies.

[T LIVE WIIDLIZFE If IO B COVERED 2% THE FERMIT:

Accxch pnotograchs or disgrass of che aTes and fpcilities whiere wildIife will be housed
and cared for.

Cive x brief resuzme of che fechnlical sxpearcise of Che pezeone vho will care for auch
wildlife iasluding Any experience the applizanc cor hia parsoncel have hed 2o taising,
caring for, and propagscing sizilav wildlife or any clomely velaged wildlife.
izdicare your willingacss £4 parcicipace im A casperdlivs hvesding pragrasm ar Co
coSiribuce daca Co & ECudbook.

Tageribe zhe type, size and consstuctios of all cantainegrs wildlife will be placed in
during EranepesT4Cion of fesmarary storage, if eny, &nd the errangemeccs far faeding,
watering, aud arherviss caving for L Suring thap parisd.

Pravide a4 detailad cepctipiion #f all morcelizies during the precediag 3 years in-
volving the opecies covered in che applicazion wod held by the aappiicanc {ar zny
echer wildiife 9% The samc geaud o7 fomily held by che sppligeac), ipsluding the
cacked of such morzaliciea and che sCaps Caken [o avoid or decreasa such mostaliciar.



THREATENED SPECIES

I. LCor0rLXTT THEY FOLLOTIRG:

a. Epecima:r Charadreius Melodus Piping Plover S - ige .
T LBZiecClfic Teas) (Comnca mama) - -

Lo Ar the time of spplication, tha wildl{fs sovusrht Eo b4 .covsrad: _.}FT I wcill io wiid
bas baso Tomoved from the wild

{ceuntcT & placs 0f Temoval)
7 wae rataad iz gaptivicy

(country «md place where wiidlife was boro)

E. JdfTe=pes to obtaio the wildlife iz & wsoner which woold ©of cause Eha desth or remcval £.om
tha wild. -

Parmit {2 regquested for surveys only.
See attachments.

€. & complete description scd zddress of tha ipsritgrion or fecility whare the wildlify »i
be oaed, displaysd or maiscaioed., Wot applicable.

a

I1. ATTACE TEHE YOLLOWING INFOEMATION Oa FLLIN VEITY. FAFFR:

£. Coples of contrasts and arTeaments relacing to the permit, incloding the idestity of .all

FeTe024 wha will ezguge iz tha activicties and the dates af acch activiciea.

£. 4 statewezt Jastifying the purmit, fincloding:
(1) Decaila of che 2ctivicies {aCcach rescarch Froposale, {f appropriace),
(2} Bow the activities will ba carried out. :
(3) Toe relationebip to sgimncific ebjactives or to echizeisy the propegatios or anrvival
of the wildlife invalved. : :
(&) Flemnad dispasition of the wildlifs Gpoc tarmicaticw of the accivwicies,

11T, ZF LIVT WILDLIYT IS TO N COVERYD BT TEE rExnly:

1) drcach photegrapha of disgromt of che ares and facilicies whore wlldlife will b hoooadt
=4 cared Lo,

2) Cive a brief vesumr of the tachnical arpertiae of tha parsows who will caze for anch
wildlife incleding sy wxperience che applicent or his peracunel bava Bad Lo ralsing,
cariany for, «nd propagating siamilar wildlife ar amy clossly related wildlife.

3} Indicste your willingress to participate in & cooperativye breeding program ar to
coniTidute date To 4 atcdbook, :

4) Duacribe the typa, #ire and comstructiom of all eontsiners wild1{fe will ba placed inm
d=ring tTenspottation or Lomporary stovage, Lf azy, aof the arrenpwsents for fesding,
walericy, &4 otherwlss cariog for ic dariag that puwricd.

3} rrovida & datalled description of #]1] martalicies during the precading I yaars Lo
volwiong the spacias €ovarad Lia the sppliratico mznd bald Yy the applicems {ar o=y b
ocher wildlife of Che «uma gwoos ar famlly held ¥y Che spplicent), Lmecloding tha
crnsns af poch martalities and chy #laps Lakaen [0 4vcid or decresss wooh wortalicfes.



Faderal Fizh z2nd Wildlife Service
Fermit Application
Endangered/Threatened Species

Applicant: U.S5. Army Corps of Engineers
Missouri River Division
F.J. Box 103 Downtown Station
Omaha, NE 68l01-0103

Purpose: This endangered species permit is requested in order
to initiate and fulfill the U.8. Army COE's piping plover and
least tern objectives for the Missouri River in FY-1953. These
cbjectives include gathering and znalyzing data to support the
implementation of the November 14, 1950, biological opinion for
the operation of the Missouri River Mainstem system {system) and
to compare current year information wicth that from previcus
vears. . In addition, the okjective is to enhance the productivity
of least terns and piping plovers with 2 primary focus to meoet
tledge ratios as regquired in the biolegical opinien.

Permit Effective Date: April 15, 1%%3 to December 31, 19%3

Data gathering and research activities will be conducted within
the Missouri River Mainstem system on the fallowing reaches.
Corps persconnel who will be in charge of each reaches survey's
include: .

Casey 0. Kruse- T&E Field Specialist
Lewls and Clark Lake ffic
Yanktorn, SO '

Louvg Latka- Endangered Species Speciaiist
Missouri River Division
Oomaha, NE

LAKE SAKAKAWER, NCETH DAKQTE - RIVER MILE l1l5e8.0 TO 1390.0
Srag Pavelka- Lake Sakakawez Qffice

GARRISON REACH, NORTH DREOTA - RIVEE MILE 1383%_0 TQ 1lz%95.0
Eill May- Bismarck 0Office
Joe Hall- Lake Qahe Office

FORT RANDALL REARCH, SOUTH DAYXOTA - EIVER MILE SEQ.0 TOQ £45.0
Casey D. Kruse- Lewis and Clark Lake Cffice
Cory Sylliaascn-Lewis and Clark Lake CQffice
Terry Cowman- Lawis and Clark Lake 2ffice

LEWIS AND CLARK LAKE, SOUTE DARKOTA/NEIBRASEA
- RIVEE MILE 844 .C T2 830.0
Zasey 0. Kruse- Lewisz and Clark Lake 0*fice
Cecry Bvllilazason-Lewis and Clark Lake Qffice
Terry Cowman- Lewis and £lark Lake Qffice



GCAVINS POINT REACH, SOUTH DAROTA/NEBRASKR
- RIVER MILE 811.0 Td 754.0
Casey D. Kruse- Lewis and Clark Lake Cffice
Cory Syllisason-Lewis and Clark Lake Office
Tarry Cowman-— Lewis and Clark Lake CGffice

Permit Justification:

With this permit application we are requesting to conduct
piping plaver (Charadrius melodus) and least tern (Sterna
antillarum} habitat use surveys, populatlion censuses and
productivity estimates. Also to use predator deterrent
technigues designed to enhance plover and tern nest success and
chick survival within the Misscouri River and its impcoundments
proper. The techniques and methods of implementation proposed
herein have been used successfully by both U.$. Fish and Wildlife
Service personnel and South Dakota State University graduate
research assistants within the Missourl river basin (Schwalbach
1988, Dirks 1990, Kruse 1993},

HABTTAT USE SURVEYS

We propose to use methods similar to Schwalbach {1888} to
evaluate piping plover and least tern use of particular habitat
types, Surveys will allew trend datz to be collected and
compared te vrast surveys to determine, if any. shifts in breeding
population concentrations, habitat type use and number of active
nesting sites or calonies within each individual reach. Surveys
may also aid in determination of habitat cenditieon by a reductieon
in use or abandenment of 2 partiecular site dus to vegetaticn
encroachment .

surveys will be conducted from 1 April through 30 June, with the
2id of a bgat, capoe, or other motor vehiele or on fogt.
Birnotulars and/or spotting scopes will be used to dogument
Presence ar anszence of plovers and terns, If a piping plover or
least tern is observed tp be actively scraping or nesting, the
site and cerreszponding river mile, habitat type and vegetation
structure will be recorded, znd the site gonsidered active.
Active tern and plaver nesting colonies will be recorded on U.5.
Army COE aerial mosaic maps.

EREEDING ADULT POPULATION CENSUS

We preopose to condust population censuses simulitanecusiy on all
river reaches from 21 June to 2 July. This would aid in

standardizing pcpulaticn counts with previocusly conducted annual

surveys (Schwalbach 1988 and Dirks 1990), and wauld provide a

synchronous censgs witheus overlap in counts that result from
izd movaments.,

Censuses would be sonducted with the aid of a beat and binoculars
or spotfiing scope. Total counts of adults present will be usead
5z the census count with active EBreeding adults heing recorded as



twice the number of active nests and brooding pairs. 0On sites
with large nesting colonies where bird activity makes actuz!
counts improbakle, the census count will be recorded as twice the
number of active nests and brooding pairs.

EROGUCTIVITY SURVEYS

Nesting Succezs

We propose that active sites be searched to determine number and
success of nests inecluding principle cauvsative factors
responsible for rest lost. Each colony would be searched for
nests on foot or with the aid of binoculars. HNests would he
located by observing adult behavior or by systematic searches of
colony sites (Mclver and Griffin 1986, Flemming 1984, Schwalbach
1388). Each nest would be identified by placing a numbered,
wooden tongue depresspr {(Smith 1987) within five meters cf the

nest.

Information collected from each nest would include number of eggs
and stage of incubation, nest fate, nest locaticn and nest
elevation {obtained with the use of surveyors.stadia reod and
transom) {(Dirks 1990}. Incubation stage of clutches will be
estimated by an egg floatation technigque {Hays aad Lecreoy 1971)
medified by Schwalbach (1%38}. Cause of nest termination would
be recorded as hatched or destroyed, with hatched nests being
determined by presence of piping fragments or chick excrement in
the nest bowl cr by the location of hatched eggs positively
identified to be from a specific nest (Dirks 19390). Destroved
nests will be identified to a principle causative factar '
including, but not limited te, flooding, ercsion of nest site,
weather, human disturbance, and predatzion (Reardom 1951},
Peterminaticn of nest fate would be greatly aided by the
identificaticen of individual eggs. We reguest the use of a
nontoxic felt pen or scft-lead No. 2 pencil to write the nest
mumber on both ends of each egg in a clutch {Mitchell and Custer
1986, Dirks 199C). ©Nest iritiation dates, hatching suzcess,
nunber of eggs hazched and number of nest initiations oer
breeding pair wiil be obtained from this data.

Chick Survivsl

We propese that chick survival be recorded as an index to
productivity within the study sites. The bicleogical cpinion
states fledge ratio geoals of 1.324 chicks/pair for piping plovers
and 0.70 chicks/palr Zor lesast terns, We Lbalieve correct
eziimates of these ratics are essential to evaluate ths success
ot efforts applied teowards meeting the opinion's goals. Chicks
would be monitared during each ccoclony site visit, and wculd ke
aged by visual observation of primary feather development. In an
effort to standardize methods used to determine a2 chicks age and
subseguent classzification as fledged ar unfledged, we reguest
that known age <¢hicks ke vhotographed for the develovment of a



fiseld technigues manual to be used by zeasonal employees. These
photegraphs are currently not available.

in definition fledged chicks sheuld have acguired flight;
nowever, because twenty plus day old piping plevers and fifteen
pius day old least terns have a high praobability of fledging
(USFWS 1988), we will classify them as fledged Juveniles.
Bttempts will be made to document chick losses due to weather,
flooding, predation, human disturbance or any other factor,

PREDATOR DETERRENCE

Predator Exclosure Cages

e propose placing predator exclosure cages over nests of piping
plevers on Missouri River sandbars to reduce predation by
terrestrial and avian predators. Predation has been identified
az the major factor impacting plover and tern nest success and
chick survival within the Missouri River basin and northern great
plains (Haig and Cring 1988, Mayer and Ryan 1981, Kruse 1923,
Forty-nine percent (n=gl} of all known nest failures in 1%91 and
1592, along the Gaving Point and Fort Randall reaches, ware
attributable to predation (Kruse 19%3).

Predator exclosure cages have been used with excellent success
for piping plovers throughout much of its breeding range (Rimmer
and Deblinger 1990, Kruse 1%9%3}). The cages are made of 5-% 5-om
wire fencing material so as to allow easy access in to and ocut of
the cage. Cages would be constructed ocf five 120- X lZ20-cm
panels which would ziiow a minimum of 5%-cm between nest bowl and
cage edge; cages would be secured with wire hook staXes (Kruse
13393).

Exclosure cages would be installed on ail plovers nests,” and
abserved to confirm acceptance of the structure by the nesting
pair. In an effort to maximize nest survival, cages will be
erected as soon 25 nest is lacated, regardless of cluteh
completion. WMo differences in bird acceptance or changes in
behavior were chserved when cages were installed pricr to cluteh
completion rather than after the slutch was complete (Kruse
13%3). Exclosthres will be removed immediately after hatching.

Strobe Light Systems

He propase tao implement strche light systems (3LS) to enhance
emigk survival on the Missouri River System. SL35's have been
used previcusly on Missouri River sandbars, increasing fledge
ratios te cver 2.00 chicks/pair in beth 1991 and 1%%2 {(Xruse
1923). The ideaz of using strobke ligh%t svstems as a deterrenit to
gredaticn was conceived con the Atlanti¢ coast where flashing
channel hupys reduced owl and heron predation on ccmmen tern
{S8terra hirunde) nesting platforms{National Auduhon Seciety 1390}
S1.8"s are designed as a deterrent of ccular dependent nocturnal
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chick predaters, but their iz evidence tha= they may also aid in
increasing nest success (Kruse 19%93), With the high incident of
great heorned owl predation evidenced an several Missouri River
nesting areas, SL5's may be influential in providing protection
and enkancing productivity on large nesting colenies.

Strobe systems will be constructed and installed similar to
methods described in Kruse (1993} (See attachment). & maximum of
ten strobe light systems would be installed in 1993. Systems
would be assembled after nesting sites have been established and
enly on areas where substrate conditions and island geomarphcology
make implementation practicle. SLS's would he maintained for the
entire duration of the nesting season.

ENFORCEMENT

We propose that enforcement of endangered species laws and
regulations, be carried out by state and federal enforcement
entities. We will work closely with local South Dakata Game,
Fish and Parks Department’'s Conservation Officers, North Dakota
Game and Fish Wildlife Officers, Nebraska Game and Parks
Commission Wildlife Law Enforcement QOfficers and U.8. Fish and
Wildlife Service's Special Agents. We will carry out signing and
peosting of active nesting c¢olonies toc dissuzde human disturbance
(Dirks 19%0), and provide maps of such colonies to the
forementioned agencies for use in enforcement activities. We
wauld also be available to assist in any rou*ine enforcement
schedule,

MISCELLANEQUS
We propaese that all addled egys and dead chicks and adults he

callected and fcrwarded to the USFWS's Scuth Dakota Ecological
Services Office In Pierre South Dakota for vroper disposal or

“2nalysis. Each sample will have its site and nest number

recaorded, along with its probable fate 224 date of termination.

We propose that astive mesting colsniss be checked at maximum 7-
1C-day intervals to detsrmine nest fates and to search for new
nezts, chick surviva: and fledging success, Bil sites would be
monitored until they were no longer occupied by eithsr rlovers aor
terns.

We propese that during all celeony viszits, efforts be made to keep
cisturbance to = rminimum. To reduce exposure of eggs and voung
tz sxcessive hest or cold, colopies would not be visited during
cays when ambient air temperature sxceeds 30 degrees F{»32C),
cduring periods of rain, winds in excess of 20 mph {>22 kph} or
mther adverse weather conditians. Vigits would be Iimited teo 30
minutes per coicny with survival and nesting success of the hirds
always placed above the reguirement tc follaow surwvey pracedures
and/or schedules (Fleming 1954).



All on site activities will be undertaken concurrently with nest
monitoring activities so that time spent inside a colony site
will not exceed normal time that is required to conduct
productivity surveys (Dirks 1950).

If you havs any guestions concerning any of these proposed
technigques or procedures please contact Casey D. Kruse at (402)
66T~T7873.
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Cear Catona] Schautelberger:

This letter amends the autharization for you and designated members of your
staff, as subpermittees (subpermit 93-07) under authority of permit
PRT-704930, to conduct the following activities through Decemper 15, 1%82, for
the purposes of enhancing propagation ard survival and scizntivic research
under tha following conditions.

Syrvay for niping plovers (Charadrius melaodus) and interigr ieast terns
(Sterna antillarum athalasses) in nesting areas aleng the Missouri River and
its trizutarias and elsewhere in South Dakota, Mentana, Nerth Dekota, ang
Nebraskz to determine habitat use, nesting success, and produstivity.

Surveys for piping piovers and interior least terns will be conducted when
ambient iemperature is below 9C dagrees Fahrenheii.

z. Scrveys of each colony will be campleted within 20 minutes.

3. Up to thres surveys may be canducted to determine when the first
territorial or braeding piping plovers or interior least terns nave
occupied a breeding territory. When the first territorial birds are
found en 2 colony, the condition of 2.b. will take effect.

c. Piping plovers and intericr least terns will be cbserved from a
distance of 200 feet or greater during nesting and brood rearing.

d. Nesting piping plovers and interior least terns and thess observed
returning to their nests are not to be disturbed,

e. Surveys may be conducted using motor vehicles, cances, motor tpats, or
on foot. Searchers will remiin at a distance of 30 feet or mare from
nests and will not handle eggs or nestlings.

f, Mest sites may be signed or fenced as needed to protect them from
1livestack and recreational vehicles.
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Conduct surveys for broods and nesting success.
a. Mests may be checked for success or failure at 5- to 7-day intervals.

b. No more than eight visits to determine repraductive success will be
made to any colony during a breading seasan.

¢. Collect addled eggs from piping plover and interior least fern nesis
for envirenmental contaminant analysis.

d. Collect any dead piping plovers or interior least ferns found during
surveys for contaminant analysis.

Nests may ba marked using inconspicuous duli weoden stakes, i.e., tohgue
depressors, wooden dowels, or small branches from brush or tress, Markers

will be placed at least 30 feet from any nest.

When first found, or if nests are threatened, nest sites may be signad or
fenced to protect them from 1ivestock and recreational vehicles. Hests
alsg may be covered using 3- by 2-foal square, 2-foot-6-inch hign woven
wire exclosures having 2-inch diameter wire mesh to protect them fram

pradators.

Frect predator exclosures at piping plover and interior least tern past
sites.

Use Flashing strobe lights mounted on fence posts-or gther structuras to
discourage predators.

Lights may be configured to light selected parts of nesting areas and
should be timed to flash out of synchrony as described in the enclosed
report "Strobe Lights Deter Predators.”

Stzge of incubation may be determined using egg floatation techniques
described in:

Schwalbach, M.J. 1988, The Conservation of Least Tern and Piping Plover
Along the Missouri River and its Major Western Tributaries in 3outh
Dakota. MS Thesis. South Dakota State University, Brookings South

Dakotla.

In Montana, rot more than one fertile eqg per nest may be floated to
estimate stage of incubation.

Except in the State of Montana, you may number eggs as needed using a
No. 2 pencil or nontoxic felt-tipped pen as mentioned in:

Mitchell, £.A. and T.W. Custer. 1986. Hatching Success of Caspian Terns
Nesting on the Lower Laguana Madre, Texas, USA. Colonial Birds.

3{1}: pp 86~84.
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Taxonomic znd gther resezrch studies may resuit in take of individuzls
ar parts, and is authorized only as determined to De a necessary task
in an approved recovery pian or recovery outline.

This permit is conditicned upon strict construction of Mr. Wailenstrom’s
memo of 5/30/85 [copy enciosed).

Subpermittee’s may be designated in writinga. A capy aof each subpermit
must be sent to: Office of Management Autharity, 4401 N. Fairfax Dr.,
Room 432, Arlingten, Virginia 22203.

Subperm1ttee 5 must be required to hold and transport living specimens
captured in the wild accerding to the prﬂv151uns and procedurses outlined
in profeszsionaily established protecals vor the hana31ng and transport
of—the affected species.

A11 activities are to be coerdinated with the Fish and Wiidiife
Service’s Field or State Supervisor, Fish and WildlifTe Enhancement.
That office mus:t be informeg of 211 activities conducted under thase
subpermits.

Crocedures will be instituted to ensure that disease transmissian dees
not oceur during tissue sampling or other invasive procedures and that
such activities are only performed by persons skilled in the technigues
of handling and transport of the affected species.

Pesticide analyses are aufhorized oniy ta the extent of using specimens
found dead as the result of legai, adjacent agricultural or public
heaith activities. Any other such anaiyces are 1o uUse surrogat2
spacies.
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SPECIES LIST FOR PRT-7049230
31R0S

Whooping crane {Grus americana): <Capture for radio-telemetry, blood
sampling, and banding with the objective of canducting population and
habitat surveys. Conduct habitat management activities and implementation
of contingency plans.

Eskimo curiew {Numenius borealis): Capture for radic-teiemetry, blood
sampling, and banding with the objective of conducting population and
habitat survays.

Gald eagle (Haliaeetus leucocephalus): Capture for radio-telemetry, blood
sampling, banding, marking, transpiant, reintroduction, and rehabilitatien
with the cbjective of conducting population monitering, mertality, nabitat,
and chemical studies and to enhance eagle populations and their nabitats.

Paregrine falcon {Falco peregrinus anatum}: Capture for radio-talemetry,
blood sampiing, banding, reiocation, captive propagation and reintroduciicn
«ith the objective of conducting population monitoring, chemicai aznaiysis,
and poputation augmentation and protectian.

Arctic peregrine falcon (Falco perearinus tundriys): Capture for radie-
telemetry, blood sampling, banding, relocation, captive propagation and
reintroduction with the objective of conducting population monitaring,
chemical analysis, and pepulation augmentation and protection.

Piping piover (Charadrius melodus}: Capture for radic-telemetry. blood
sampling, and banding with the objective of canducting population and
nabitat surveys.

interior least tern {Sterna antillarum athalassos): Capture for radio-
teiemetry, blood sampiing, and banding with the ebjective of conducting
populatien and habitat surveys.

MAMMAL S

Gray bat {Myotis grisescens}: Capture for radie-telemetry, biloed sampiing,
banding, marking, census to determine distribution, pepulaticn size,
reproduction, food habits, habitat status, macre- and micro- habitat
requirements. Take bats to determine pesticide levels.

Indiana bat {Myotis sodalis): <Capture for radio-telemetry, binod sampling,
banding, marking, census te determine distributien, poputation size,
reproduction, food habits, habitat status, macro- and micre- habitat
requirements. Take bats to determine pesticide lavels.
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AAMMALS (cont. ]

Grizzly bear (Ursus arctos): Canture for radio-telemetry, blood sammiing,
and panding with the objective of canducting siudies on methods of
controlling zggressive responses of bears towards humans. Aversive
conditioning of selected bears may be conducted to redyce human-qrizziy
confiicis.

Utzh prairie dog (Lynomys parvidens): Capture for radio-telemetry, hlood
sampling, banding, and relocation with the objective of conducting
poputation and behavioral studies.

Black-footed ferret {Mustela pigripes): Capture for radic-telemetry, blood
sampting, banding. Harass, harm, pursue, trap, capture, collect, or attempt
Lo engage in these activities for tagging (fingerling ear tzgs and
transgonders), marking, ingculation, dusting, jopuiation and bshaviarai
study, hold for captive propagation and release for transplanmt and
reintroducticon,

Gray welf {Lanis lupus}: CLapture for radio-ielemetry, blood sampling,
sanding/tagging, and marking for studies of woif ecolegy and behaviar
(population status, habitat use, food habits, dispersai, mortality Tactors,
ang nzbitat availability). Harass, harm, pursue, shoot, wound, %131, trap,
ind retocate for purposes of woif control.

SEPTTILES

Desert tortoise [Scaptochelys (=Ggpherus) agassizii]: <Capiure for
radiatelematry, collection of biood samples, and marking with the objectiives

of conducting status surveys, diseass assessment, nutritional status
assessments and basic life history studies for recovery purposes. In
addition, harassment way result from habitat surveys. Specimens found
dead may be saivaged, provided such death did not oceur directly or
indirectly as a result of permitted research. Accidental take of this
species, in the form of injury, disease transmission, or death is NOT
authorized., If such accidental take ccours, permittse must cease parmitted
activities and notify the OMA within 24 hours (703/358-2104). A writter
report must be submitted to OMA for review. Permittee may net recommence
take activities.until so authorized by OMA. A copy of all reports
describing the results of disease studies should be sent to the Naticnal
Wildlife Health Research Center, Madison, Wiscensin.

AMPHIBIANS

Wyoming toad (Bufg hemiophrys baxteri): Capture for radio-telemetry, blood
sampling, and banding with the objective of conducting population monitoring
and survey, habitat memitoring, survey and manipuiatior, pesticide analysis,
captive propagation and retease, and reintroduction inte historic habitat.
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PHSECTS

American burying beetle (=giant carrion beetle) (Nicrophorus americanus):
Capture, color marking and reiease of live specimens to their origimal
lgecation for the purpose of determining the location, status, and movements
of this species in Kansas, Nebraska, South Dakota and Horth Dakota. Ir
addition, harassment of the beetle may result from habitat monitoring.
Specimens found dead may be salvaged, provided such death did not accur
directly ar indirectly as a result of permitted research. Accidental take
of no more tham one specimen per state, in the form of injury or death is
authorized during permitted research activities. If accidental take of
more than one specimen per state occurs, permittee must cease permitted
activities and notify the OMA within 24 hours (703/358-2104). A written
report must be submitted to CMA for review. Permittee may not recammence
take activities until so authorized by OMA. Not authorized to take for
genetic sampiing.

Uncompahgre fritillary butterfly (Boleria acrocnema): Capture, using
insact nets, insect traps, and hand-capture techniques for the purpose af
taking vouchsr specimens, dye marking, tissue sampling, transportatien,
zaptive propagation, and reintreducticn studies. Ongoing studies to
determine the distributien and abundance of this butterfly are not axpected
*g jegpardize this species, and may be conducted prior to completion of

the the recovery cutline. Mo wmere than three {3} butterflies are to be
taken as voucher specimens from each of the San Juan and Sawatch Mountatn
fanges. One butterfly per subpsrmit might be taken as a result of impreper
handling, stress and/or injury. Up to three such subpermits are
anticipated. The incidentz] take is expected to be in the form of injury
or death. The opportunity for incidental take to occur must be minimized.
1f tha anticipated level of incidental take is exceeded, all gperaticns
must be stopped and you must immediateiy reinitiate consultation with OMA.
capture of butterfliies can only be done by persons experienced in the
techniques of handiing lepidoptera species. Procedures used to mark
individuals and to take tissue samples shall only be undertaken in a
controlled environment and can only be parformed by persans skilied in the
techniques of handling lepidapterz specties.

pPawnee montana skipper (Hesperia leonardus {-pawnee) montana): Capture
with the objectives of conducting status surveys, captive propagation and
release and reintroduction inte historic habitat. In addition, harassment
may result from habitat monitering. Pesticide analysis 1s authorized only
to the extent of using specimens faund dead as the resuit of legitimate
adjacent forestry or public health activities. Take to accommodate captive
propagation and reintroduction activities is authorized only when habitat
protection is not feasible (done enly as a last resort), or as a specific
task in an approved recovery plan. Accidental take in the form of injury
or death is NOT authorized. If such accidental take occurs, permitiee

must cease permitted activities and notify the OMA within 24 hours {703/358-
2104}, A written report must be submitted to OMA for review. Permittes
may not recommence take activities until so authorized by OMA.
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gonytail chub [Gila elegans): Capture for radio-telemetry, blaod sampling,
and banding with the objective of conducting popuiation and habitat
monitoring and the coeliectian of data on spawning SuUCCessS, reproduction,
habitat use and quality, and taxonomy.

Yirgin river chub {Gila robysta seminuda): Capture with the objectives of
developing population status and habitat preference daia. Incidental lethal
take associated with these studies is net anticipated to exceed one {1)
percent of the population.

Humpback chub {Gila cypha): Capture for radio-telemetry, blood sampling,
and banding with the abjective of conaucting population and habitat
=onitaring and the collectien of data on spawning success, reproductian,
magitat use and quaiiiy, and taxcnomy.

Kendz11l Warm Springs dace (Rhinichthys gsculus thermalig): Capture far
radio-telemetry, blood sampling, and banding with the objective of
determining taxonomic status.

Colorado sguawfish {Ptychocheilus lycius): Capture for radio-telezetry,
blood sampling, and banding with the objective of conducting papuiztian
znd habitat manitering znd the collection of data on spawning success.
raproduction, habitat use and quality, and taxonomy.

June sucker (Chasmistes liprus): Capture for radin-telemetry, bload
sampling, and banding with the abjective af conducting population
monitoring, ogg taking and transiocation to safe refugia or cultural
facitities.

Razorback sucker (Xyrauchen texanus): Authorized to capture using dip nets,
elactrofishing, and seines for radio-telemetry implants, numbersd tagging,
fin clipping, freeze banding, dye marking, bElood and tissue sampling,
transport, prepagation, and reintrasuction studies, provided, you meet the
follawing canditions:

1. Studies to determine the staius of the species and satisfy o¢iher
recovery objectives are not expected to jeppardize this species, and may

be conducted prior to completion of a recovery outline.

2 puthorized to incidentally take two razorback suckers per subpermit in
the form of injury or death (not to exceed a total of 8 fishes between
Regions 2 and &) during the course af permitted research and managemeni
attivities.

3. Reoort all deaths or injuries to Region 2.

4. ATT1 activities are to be coardinated with the Fish and Wildlife
Service’s Field or State Supervisar, Fish and Wildlife Enhancement.
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MEMORANDUM FOR Commander, Qmaha Districs, ATTH: CEMRO-OF
(Rick Moore)

SUBJECT: Endangered Species Permit

1. Enclosed is the subject permit for surveying least terns and
piping plovers on the Missouri River Mainstem system.

2. TPlease ensure that all permit conditicns are adhered to. A
report of all activities conducted under this permit sheuld he
forwarded to this office, ATTN: Doug Latka, no later than

30 November 1993,

3. 1If you have any guestions please contact Deoug Latka at
221-7281%.

FOR THE COMMANDER:

Encl Héé?ﬂ% s+’ THELEN

as Cchief, Flanning Divisicon
civil Waorks and Flanning Directorate




Colonel John Schaufelberger 3

and Wildiife Service (Service). If the disposal of species is not
identified in the above conditions, the Service’s Assistant Regional
Birector, Law Enforcement, P.0. Box 25486, Oenver Federal Center, Denver,
Calorado 80225, telephone (303) 236-7540, will make the final
detarmination on dispasition of any threatened or endangered species taken
during authorized activities.

4. A report of all activities conducted under autharity of this subpermit
must be submitted to the State Superviser by December 31, 1993, Yaur
report should contain a complete account of activities conducted under
this subpermit,-

5. A copy of permit PRT-704930 is enclosad; the conditions of this permit
must be adhered to. This memarandum and the attached copy of permit
PRT-704930 must be in your possession, or in the possassion of designated
members of your staff, while conducting a1l authorized activities.

If you have any questions about this authorization or n2ed additional
information, piease contact the State Supervisar.

Q;naere]y,
;:;zii;ﬁif gffl _?%ﬁé%g;;ffjf/iééff

Tpeve & Dnlesd

L P N R
seputy Regional Tirector

Enclosures
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Conditions for Marine Mammals and Mative Endangered aznd
Threatened Species” {copy attached}.

£. Authorized to take 1isted species identified on the
attached sheet for scientific purposes ar the enhancement
nf propagation or survival for approved recovery
activities and as conditioned below,

£. Pricr to conducting any activities nat excluded under
the Service's MNEPA categorical exclusions (516 DM 6,
Appendix I) the permittee must enmsure that all NEPA
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ZDIERS

Whooping crane (Erus americana!l
Eskinmo curlew {(Humeniusz borealis) -t

Bald eagle (Haliaeetus leucscephalus)

Peregrine falcon {(Fzlog peregrinus anatum)

Arctic peregrine falcon {(Faice peregripus tundrius)

Piping plover (Charadrius meladus)

Interior leacst tern {(Sterna aptillarum athalas=osz)
pMAMDPIL S

Gray bat (Myotis grissscens)
Tndiana bat {Myotilis socdalis)

Grizzly bear (Ursus arctos)

Utah prairis dog (Cymomys parvidens) ‘

Elack-footed ferret {Mustela nigripas)

Gray wolf (Canis lupus)
REZTILES
Desert tortoise [Scaptocheivws {=Gopherus) agasgiziil

AMEHIZIANS

Wyoming toad (Bufc hemiophrys baxteri)

¥anab ambersnail {(Oxyloma havdeni)

LHSECTS

Amarican burying beetle (=giant carriocn beetle) (Nicrophorus
americanug)

Uncompahgre fritillary butterfly (Beloria acrocnema)

Pawnee montana skipper (Hesperia legnardus (=pawnee} montana)
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1993 AT-A-GLANCE

PIPING PLOVER
{CHARADRIUG MELODUS)

MISSOURI RIVER POPULATION SURVEY AND PRODLUCTIVITY MONITORING

Fort Peck

Reservoir | 30 30 15 40.0 9 0.60 9
{FTPKRES)

Fort Pack

River 2 1 1 0.0 0 0.00 0
{FTPKRIV)

Lake

Sokakawea | 5 3 11 27.3 34 ™
{LKSKRES)

Garrigon

River 125 86 69 31.9 23 1.07* =94
{GARRNV)

Lake Oahe,

ND 45 27 41 14.6 8 _—
{LONDRES)

Lake Cahe,

5D 21 14 7 57.1 1 0.14 2
[LOSDRES)

Fort Randall

Rivar 12 12 4 500 0 0.00 0
{FTRLRIV)

Lewis and

ClarkLaka | 32 32 16 31.2 1 0.06 1
{LECLRES)

Gavins Point

Rivar 109 109 54 €8.5 58 1.05 58
{GAPTRIV)

TOTAL 381 314 218 39.0 132 0.84f | 168

(&) Adulis within areas monitored for productivity.

(B) Nests hatched per 100 attempted.

(C) Chicks observad to have fledged from areas monitored for productivity.

{0} Chicks fledged per pair of adults on areas monitored for productivity,

(E} Chicks fledged on the entire reach {fledge ratlo X total adults).

(F) Weighted average {sach reach X corresponding fledge ratlo).

* Compaosite fledge ratlo due to movemant of birds within reaches prior to adult census
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1993 AT-A-GLANCE

INTERIOR LEAST TERN
(STERNA ANTHLARUM)

MISSOURIRIVER POPULATION SURVEY AND PRODUCTIVITY MONITORING

Fort Fack

Rasarvolr T T 3 0.0 0 0.00 )
{FTPKRES)

Fort Pack

] Rlvar 31 13 14 57.1 3 0.43 7
{FTPKRIY)

Lake

Sakakawea | 14 9 10 20.0 1 ™
[LKSKRES) .

Garrlzan

River 135 80 66 36.4 12 04.19* =122
IGARRIV)

Laka Cahn,

N 82 49 65 4.8 0 -
{LONDRES)

Lake Cabe,

sD 41 38 13 385 0 0.00 0
_{LOSDRES)

Fart Rancall

River 38 38 15 40.0 0 0.00 D
(FTRLRIY)

Levwis and

ClarkLake | 76 76 54 37.0 37 0.97 37
{LECLRES)

Gavins Point

Rivar 272 272 182 48.7 113 0.83 113
{GAPTRIV}

TOTAL | 696 582 422 36.3 166 0571 | 179

(A) Adults within areas monitored for productivity.

{B) Nests hatched per 100 attempted.

(C) Chicks observed to have fledged from areas monitored for productivity.

{D) Chicks fledged per pair of adults an argas monitored for praductivity.

{E} Chicka fledged on the entire reach (fledge ratio X total adults).

{F) Walghted average {each reach X corresponding fledge ratio).

* Composite fledge ratio due to movement of birds within reaches prior to aduit census
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MISSOURI RIVER INTERIOR LEAST TERN AND PIPING PLOVER
POPULATION STATUS AND PRODUCTIVITY SUMMARY

The 1993 nesting season represented the initial effort by the Corps to
undertake the survey and monitoring activities and to become actively involved
from the field perspective in the recovery of these two species. Corps staff from
four Lake Offices and three Natural Resource Offices were involved on seven of
nine designated reaches of the Missouri River, conducting adult population
surveys and productivity monitoring of nesting sites along nearty 500 miles of
river and reservoir shoreline, In addition, the Corps provided funding for scope-
of-work contracts with three USFWS-Ecological Services field offices, which
surveyed and monitored an additional two reaches and part of a third involving
225 river miles,

Data collection was standardized through the development and use of
basin wide data cards for nest sites, adult surveys, and chick observations. A
guidelines manual for field personnel to use during piping plover and least tern
survey and monitoring activities was developed and utilized during the field
season. Training sessions covering proper field techniques, chick identification,
juvenile aging, permit compliance, and record keeping was held for all staff
involved with either the adult surveys or the productivity monitoring,

All work was conducted in compliance with the conditions of the
endangered species research permit (Regional Blanket Permit PRT-704930,
subpermit 93-07) issued to the U.S. Army Corps of Engineers, Missouri River
Division, Omaha, Nebraska, by the USFW's Denver Regional Office to work
on least terns and piping plovers within the Missouri River Basin during 1993,
and with authorization of represented state game and fish department.
Contracted agencies wete individually permitted.

DESIGNATED STUDY AREAS

Study development included designating nine reaches historically
identified as plover and tern nesting areas within the mainstem Missour: River,
to be used as management units. These reaches were selected based on
geographic location, hydrographic characteristics, and the ability to control or
influence water elevations through dam releases. These nine management units
include four riverine or lotic reaches and five reservoir reaches. Lake or field
office responsible for adulr censuses and productivity monitoring was
determined by proximiry 1o the given reach. Management reaches, agency and
office conducting the surveys and monitoring activities during 1993, and
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inclusive river miles of survey and productivity subsample areas are listed.

FORT PECK RESERVOIR (FTPKRES)
UUSEFWS Charles M. Russell National Wildlife Refuge-Fort Peck Office
Billings Suboffice, Ecological Services; Assisted by Corps Fort Peck Lake
Office, Fort Peck, Montana
Adult Census:  River Miles 1785.0-1771.0
Productivity: River Miles 1785.0-1771.0

RIVER BELOW FORT PECK RESERVOIR (FTPKRIV)
USFWS Charles M. Russell National Wildlife Refuge-Fort Peck Office
Billings Suboffice, Ecological Services; Assisted by Corps Fort Peck Lake
Office, Fort Peck, Montana
Adult Census:  River Miles 1712.5-1581.5
Productivity: River Miles 1712.5-1673.0

LAKE SAKAKAWEA RESERVOIR (LKSKRES)
Corps Lake Sakakawea Natural Resource Office, Williston, ND
Adult Census:  River Miles 1568.0-1480.5
Productivity: River Miles 1505.0-1507.0
Corps Lake Sakakawea Lake Office, Riverdale, ND
Adult Census:  River Miles 1456.0-1389.6
Productivity: River Miles 1452.0-1444.0, 1393.5-1393.2

RIVER BELOW LAKE SAKAKAWEA RESERVOIR (GARRRIV)
Corps Lake Sakakawea Lake Office, Riverdale, ND
Adult Census:  River Miles 1389.2-1341.2
Productivity: River Miles 1377.5-1367.5, 1360.0-1350.0
USFWS$ Ecological Services-North Dakota Field Office, Bismarck, ND
Adult Census:  River Miles 1341.5-1299.7
Productivity:  River Miles 1328.5-1318.5, 1317.5-1307.5

LAKE QAHE RESERVOIR, NORTH DAKOTA (LOSDRES)
Corps Lake Oahe Natural Resource Office, Bismarck, ND
Adult Census: River Miles 1232.0-1299.0
Productivity: River Miles 1296.5-1286.0, 1282.0-1272.0
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LAKE OAHE RESERVOIR, SOUTH DAKOTA (LOSDRES)

Corps Lake Oahe Natural Resources Qffice, Mobridge, SD
Adult Census:  River Miles 1231.5-1165.0
Productivity: River Miles 1190.0

Corps Lake Oahe Lake Office, Pierre, SD
Adult Census:  River Miles 1165.0-1110.0

USFWS Ecological Services-South Dakota Field Office, Pierre, SD
Adult Census:  River Miles 1110.0-1072.0
Productivity: River Miles 1110.5-1110.9, 1104.0-1089.8

RIVER BELOW FORT RANDALL DAM {FTRLRIV)
Corps Lake Francis Case Lake Office, Pickstown, SD
Adult Census: River Miles 880.0-845.0
Productivity: River Miles 880.0-845.0

LEWIS AND CLARK RESERVOIR (LECLRES)
Corps Lewis and Clark Lake Office, Yankton, SD
Adult Census:  River Miles 845.0-811.0
Productivity: River Miles 845.0-811.0

RIVER BELOW GAVINS POINT DAM (GAPTRIV)
Corps Lewis and Clark Lake Office, Yankton, SD

Adult Census:  River Mile 811.0-750.0
Productivity: River Mile 811,0-750.0
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GENERAL LIFE HISTORY AND HABITAT OBSERVATIONS

Due to the Cops commitment to attain training for all field personnel
involved in the 1993 surveying and monitoring activities and the difficulty in
coordinating a basin wide effort, initial habitat use surveys ere conducted one to
two week s larer than when they typically occurred in the past. Least terns and
piping plovers were found to be distributed through out the management units
by the end of May - first week of June.

Habitat use sarveys to locate active nesting colonies for monitoring
purposes, were conducted with the aid of binoculars or spotting scope. Potential
nesting areas were typically observed from a boat. Large islands or beach areas
assessable from land were searched on foot using bird behavior to indicate active
nesting colonies LKSKRES used a fixed-wing aircraft to locate nesting colonies
on the extensive reservoir system found within this reach. Sites found 1o have
terns or plovers actively exhibiting nesting ort courting behavior were recorded
on U.S. Army Corps of Engineers aerial mosaic maps and monitored during
production surveys. Habitat use surveys were conducted from the third week of
May until the middle of July. By 15 July, successful colonies were assumed to be
established and located nests were generally into the later stages of incubation
with many successful adults brooding chicks.

FTPKRES: Habitat was in good condition upon the arrival of birds to the
nesting areas within FTPKRES. Due to the continued drought and subsequent
reduction of reservoir water levels at Fort Peck, shoreline habitat suitability may
have exceeded that found during the previous years-nesting season. Plovers were
noted to be preseat at the reservoir on 28 April with the earliest terns
documented on 3 June, Nest initiation dates for piping plovers at FTPKRES
ranged from 3 May to 11 June while least terns initiated nests from 11 to 18
June. Above normal precipitation during the spring and summer led to rapidly
rising reservoir elevations at FTPKRES. A 17.3-t increase in water level (2208.8
fr above mean sea level, 1 March to 2226.1-ft msl, 1 September) inundated past
years nesting beaches and terminated many of the active low elevation nests.
Nesting islands were further impacted by the high water as wave action likely
destroyed several nests that were not completely inundated. Habitat condiuons
expected for the 1994-nesting season continue to detericrate as water levels
continue to rise. Beaches likely to remain exposed will have had six years of
uninterrupted vegetative growth,

FTPKRIV: Quality of habitat on the FTPKRIV reach during the 1993 was
comparable to that observed during past surveys. Below normal daily average
discharges of 6600-7500 cfs from Fort Peck Dam resulted in several bare islands

D-7




and sandbars with crest elevations up 1o two feet above the water surface. The
first least tern observed within the subsample area during 1993 was sighted on 27
May. Piping plovers arrived on the nesting area 9 June. Nest initiation dates for
least tern nesting on the FTPKRIV reach ranged from 2 to 18 June. Piping
plover mitiated single nest within this reach on 6 July, 25 days later than any
nest initiated by plovers on the FTPKRES reach. Habitat conditions within this
reach during 1994 will be highly dependent on releases from Fort Peck Dam.
High elevation sandbars have become vegetated due to lack of scouring flows.

LKSKRES: Least terns and piping plovers were well distributed
throughout the historic nesting sites on the LKSKRES reach when surveys began
on 27 May. Although both species were present at this time back-calculation of
incubated eggs indicated that plovers began initiating nests during the week of 3
May while terns did not begin laying eggs until 13 June. The latest recorded nest
initiations for plovers on LKSKRES during 1993 were on 13 and 17 June. Terns
were observed to continue nest initiation as late as 10 July, Habitat condition on
LKSKRES was very good for both species at the beginning of the nesting season.
Low lake levels exposed large gravel-sand beaches, and several large gravel
islands were available within the reservoir. Habitat had changed dramatically by
completion of the nesting season. The majority of the nesting habitat available
during the early part of 1993 was inundated by the rapidly nising lake elevations
and many of the birds were forced to abandon this reach by the end of July.
High elevations of many of these nesting areas during nest initiation aided early
nesting plovers in fledging broods before inundation. Elevation of Lake
Sakakawea rose from 1816.8 ft above msl on 1 March to 1837 ft above msl
(20.3f1) on 1 September. Ridge Island in the Van Hook Arm of LKSKRES was
400 acres in size and 2.5 miles long on I June, At this time, twenty-eight adule
piping plovers ere observed on the island. By August, Ridge Island had been
reduced too slightly more than an acre. Full reservoir conditions coupled with
efforts to maintain 2 stable pool during the spring for fish spawn in Lake
Sakakawea, will make habitat availability extremely marginal for least tern and
piping plover nesting during 1994.

GARRRIV: Below normal releases of 16,500 cfs daily average provided
excellent nesting conditions during nest initiation periods along the GARRRIV
reach, Extensive sandbar and island beach habitat was available throughout the
reach when plovers began to arrive on the nesting areas in late April. Least terns
were first observed 19 May. Nest initiation was documented as early as 8§ May
for plovers and the first week of June for terns. A record rainfall in mid-July
inundated all sandbars downstream of the Heart River confluence near



Bismarck, ND and likely impacted recruitment of juvenile plovers and terns
throughout the GARRRIV reach. Sandbar availabiliry and habitat condition for
the 1994 nesting seasom, if significant, could provide vegetation free nesting sites
and increase chick survival by providing areas for brood dispersal during the
fledging period.

LONDRES: Below normal pool elevations in Lake Oahe again resulted in
good habitat conditions for both terns and plovers nesung within the headwaters
region of LONDRES reach during the spring of 1993. Piping plovers had begun
nesting activity prior to the start of monitoring in late May. Earliest nest
initiation for plovers was calculated to be 13 May and 8 June for terns. Cold wer
weather in late May and early June in this reach appeared to delay tern-nesting
activity for nearly two weeks after the birds arrived on the nesting areas. As
occurred on most reaches during the 1993 tern and plover nesting season, rapidly
rising reservoir conditions, and high tributary flows terminated nearly all of the
nest activity within the LONDRES reach. With reservoir pool levels expected
to remain high during 1994, natural nesting habitat within the upper end of Lake
Oahe may be nearly nonexistent.

LOSDRES: Lower basin precipitarion and high late spring tributary flows
caused earlier rises in lower basin reservoir elevations than what was experienced
in the upper basin reservoir reaches (Lalke Oahe - 1592.7 ft above msl on 1
March, 1610.7 ft above ms! on 1 September). This increase in Oahe pool
resulted in a nine-foot increase in ¢levation between the beginning of the 1992-
nesting season and the 1993-nesting seasorn. Subsequently habitat conditions had
deteriorated as water levels approached the vegetation on many of the historic
nesting areas located on the LOSDRES reach. Both piping plovers and least
terns were seen on the nesting areas when surveys started in the Mobridge area
on 18 May, and in the Pierre area on 25 May. 'The earliest recorded nest
initiation for plovers on LOSDRES during 1993, was 1 June with most birds
initiating on or about 10 June. Least terns began initiating nests 8 June with the
majority nesting on or about 18 June. Continued rise of reservoir surface
elevation prematurely terminated all nesting activiry on the reach by the end of
Tuly 1993. Habitat availability will be severely limited in 1994 if reservoir
conditions remain the same. Many of the nesting area including the Blue
Blanker area near Mobridge were completely inundated during 1993. Wave
action and high waster scouring of vegetation should improve the condition of
these areas for nesting when receding reservoir elevations again expose these

sites. -
FTRLRIV: Habitat conditions within the FTRLRIV reach remained




much the same as they have during the past several years during the early part of
the 1993 nesting season. Very few high quality areas exist within this reach
although sites that are available are typically quite large. Vegetation has
impacted these areas above the elevations where water has been able to prevent
new plant growth. Piping plovers and least terns were observed on this reach
during an imitial inspection trip 4 June 1993, Initial plover nest initiation was
determined to have occurred on 3 June with terns initiating nests starting 15
June. Flood control measures, with releases being dramatically reduced during
the first week of July, resulted in vast expanses of sandbar habitat being exposed
throughcut the FTRLRIV reach. Daily average releases from Fort Randall Dam
were as low as 650 cfs for the period from 11 to 14 July. Water conditions
within the river channel were so low that survey efforts were complicated
during this ume. Fort Randall releases in the period from 1 June though 31
August averaged 27% of normal. Observations that were conducted did not
indicate as large a use of this habitat by re-nesting terns as one would expect. It
1s possible thar this habitar became available too late for it to be utilized as
nesting habitat in 1993,

LECLRES: Reconstructed habitat within the LECLRES reach was the
primary habitat of choice for piping plovers and least terns during the early part
of the 1993-nesting season. Plovers were distributed throughout the reach
during habitat use surveys the third week of May, and began initiating nest on 8
May. Least terns were first observed on the LECLRES reach the last week of
May and began to initiate nests 4 June. Large, newly aggradated sandbars,
formed at the upper end of this reach during flooding of the Niobrara River,
provided new nesting substrate for re-nesting terns after the water receded
starting the first week of July. Twenty-three tern nests were initiated on the
habirat in the upper reach during the period 1 through 8 July and birds
continued to initiate nests until 20 July even though the lake peaked out at
1208.9-ft msl on 15 July due to ficod inflows. Excellent nest and chick success
was recorded for this reach during the later part of the nesting season as
expansive sand flats developed with the continued recession of flood waters.
Habitat should be in good condition within this reach for the 1994-nesting
$€asOIL. -

GAPTRIV: The 1993 nesting season on the GAPTRIV reach was successful even
though it contained both catastrophic flooding events on the lower part of the
reach and record low water conditions during fload control activities on the
upper part of the reach. An initial reduction of discharge from Gavins Point
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Dlam to no more than 26,500 cfs for 12 hours every third day, provided habirat
conditions similar to those seen along this reach during the past several nesting
seasons. Vegetation has severely impacted availability of nesting habicat in this
reach. Both tern and plover have been forced to nest on extremely low elevation
sandbars that are periodically flooded by tributary inflow of off-season changes
in dam discharges. Birds primarily nested on areas exposed by the reduction in
flows with plovers initiating nests as early as 25 April and terns beginning to
show up on the GAPTRIV reach during the first week in June. Large nesting
colonies were established on the upper end of the reach where less tributary
inflow resulted in more habitats being exposed. Peaking discharges for the birds
was abandoned 27 June as tributary runoff berween Yankton, SD, and Sicux
City, IA continued to increase. Flood control measures to help reduce the
record stetting flood stages on the lower Missouri River, reduced the amount of
water being discharged into the river in late June. Habitat condition and
availability greatly increased as the river elevation receded throughout July. Thus
was a result of releases from Gavins Point Dam averaging only 28% of normal
during to period from 1 July o 31 August. Habitat increased in the reach from
approximately 13 small sites the start of the nesting season to nearly 600 acres
late in July. Highly fluctuating tributary inflow from the James and Vermilion
Rivers impacted nesting on the lower end of the reach, although much of the re-
nesting effort was concentrated on the upper end near Yankton, 5D, as habitat
simply didn't exist below the confluence of the Vermilion River. Nesting
success on these late nest attempts was actually similar to those earlier in the year
and would have been higher if not for the nests lost to weather and flooding,
Abundant habitat for brood dispersal, due to extremely low water conditions,
led to excellent chick survival rates on several of the larger nesting colonies.
Nearly forty fledged least tern chiclks were seen in one flock staging on a sandbar
near Yankron, SD. Habitat condirions on the GAPTRIV reach actually
deteriorated during the 1993 sites and predicted high discharges for the reach will
put nesting sites a premium for the 19%4-nesting season.

POPULATION CENSUS

The adult population census scheduled to be conducted throughout the
Missouri River during the weeks of 27 June and 4 July was delayed until 24 July
due to extended periods of rain, cold damp weather, and high wind. Weather
conditions and drastic changes in nesting site distribution due 1o rising reservoir
levels, complicated survey results. During the survey, many birds were recorded
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as transient probably moving off of a flooded area. Survey in the FTPKRES,
FTPERIV, LOSDRES, FTRLRIV, LECLRES, and GAPTRIV were completed
prior to emigration of adults off the breeding sites within these reaches. Survey
results in the LKSKRES, GARRRIV, and LONDRES indicated thar water
conditions might have forced birds to emigrate out of the reservoir reaches and
into the higher habitats of the riverine reaches prior to the survey. This is
especially evident in the results of the LKSKRES census where only five adult
plovers were counted but where 34 chicks were known to have fledged earlier in
the year.

Census activities were conducted with the aid of a boat and binoculars or a
spotting scope. Adults were counted either while incubating clutches, loafing on
a sandbar, or flying near natal areas. If heavy vegetation existed on an area,
preventing observation of adults, sites were entered, causing the birds to flush
where they were then counted in the air. On sites with large nesting colonies,
where bird activity makes actual counts improbable, the census count was
recorded as rwice the number of active nests plus the brooding pairs. Date, time,
observers, and site location was recorded during entry of each census record.
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PRODUCTIVITY AND RECRUITMENT OF FLIGHTED CHICKS

Productivity monitoring provides a standard of measurement onto which
success or failure of implemented management practices can be evaluated. The
most critical scale of any recovery effort must be rated with the return gained
from annual reproductive efforts or in the recruitment of young to the adult
population. No matter how much habirat is created or prudent measures
implements, nothing will recover piping plover and least tern populations unless
annual prductivity exceeds annual mortality. In light of this, fledge ratio goals
(number of juveniles produced annually per pair of breeding adults) were
established by the Biological Opinion to give the Corps a target to meet in
implementing management activities on the Missouri River. Correct estimates
of these ratios are essential to evaluate the success of efforts applied towards
meeting recovery goals. Every effort was made to accuratley collect and all
aspects of the productivity monitoring activities durng 1993.

Ties identified thhough early habitat-use surveys 10 contain active nesting
colonies (except on the FTPKRIV and GARRRIV reaches where prductivity
was geograpically subsampled), were revisitited every 7-10 days during the
duration of the summer to record nesting activity and chick survival. Actve
nesting sites were searvhed to determine number of nests and principle causative
factors responsible for any nest being prematurely terminated. Each colony was
searched on foot with the aid of binoculars. Nests were located by observing
adult behavior or by doing systematic searches of the colony site. Each nest was
identified by placing a numbered woeden tongue depressor with five meters of
the nest. Nests were relocated every 7-10 days until the nest was terminated. All
on-site activity was limited to 30 minutes or less including any passive predator
management.

Information collected from each nest was recorded on a standardized nest
card and included number of eggs, stage of incubation-obtained through use of
the egg floatation method, nest fate, nest location, and nest elevation (only for
highest and lowest nest on the site). Cause of nest termination was recorded as
hatched or destroyed, with hatched nests being determined by the presence of
piping fragment or chick excrement in the nest bowl. A nest was considered
successful if it hatched a single eff from the clutch. Cause of nest fate on large
nesting colonies was greatly aided by identifying all eggs in active nests with the
nest number written on both ends of the egg with a ono-toxic pen. Destroyed
nests were identified to a principle causative factor including but not limited to
flooding, weather, human distubance, predation, and abandonment.
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Chick survival was recorded during weekly nest searches of nesting areas.
As the breeding season progressed, efforts were consentrated on locating chicks
and keeping track fo fledged chicks using natal areas. Chicks were fypically
flushed ahead of observers on the nesting sites and were aged by viual
observation of size and primary feather development. Care was taken to prevent
chicks from fleeing into the water inefforts to escape from the observers. Chicks
were tracked during the fledging period by recording each observation on a
chick record sheet. Because of the high probablity of fledging before the next
week's visit, twenty-two day old plovers and 15 day old least terns were
considered fledged.

The 1993 breeding season proved 1o be extremely difficult for plovers and
terns particularly within the reservoir reaches. Results of the 1993 production
surveys are given for plovers and for terns. Flooding and weather are the
dominant factors identified to have severely impacted recruitment of chicks to
the flighted population. The reservoir water level at FTPKRES increased 6.2
feet between the earliest nest initiation date and the last nest termination date,
resulting in the inundation of all tern nests and eight of 15 plover nest. Strong
winds accompanied with rain, along with flooding of the Milk River in
Montana, drowned or killed by exposure, at least nine tern chicks and destroyed
several other nests along the FTPERRIV reach, despite a rduction in releases
from Fort Peck Dam. Rising lake levels on the LKSKRES reach destroyed 55%
of the plover nests and two-thirds of the tern nests along with flooding three
nearly fledged plovver chicks in Hoffland Bay. GARRRIV reach had extremely
wet, cold, conditions during much of the nesting season and several chicks were
presumed to have been lost to exposure. Flooding of tributary rivers impacted
many of the nesting istes especially below the Heart and Knife Rivers, even
though releases from Garrison Dam were reduced to compensate for higher
flows. This may also 3xplain many of the unknown nest fates recorded in the
reach. LONDRES and LOSDRES suffered nearly complete losses of nesting
efforts due to the unusually rapid rise of this resrvoir. It is difficults to explain
the abrupt cessation of nesting within the FTRLRIV reach between 1992 and
1993, Vast amounts of habitat, available after drawdown during flood contro
measures, apparently did not attract terns. Difficulty in river navigation and
greatly reduced survey effort may wxplain some of this change in tern and
plover use of the reach. Inability to get to nesting sites prevented fates from
being determined on many of the nests located within the FTRLRIV reach in
1993. Predation, unusually nonexistent on other reaches during 1993, severely
impacted first nesting plovers and terns on artificial habitat within LECLRES
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reach. One-hundred percent of the first 16 nests on this reach were destroyed by
mink and raccoon predation. Re-nesting activity starved after the Nicbrara
River receded, exposing vast areas of unconsolidated sands. One tern colony
initiated 12 nests at River Mile 839.0 laying 27 eggs the {9irst week of July.
Twenty-six chicks fledged from this sanbar during August. Severe flooding on
che lower end of GAPTRIV reach was compensated for by excellent nesting and
chick survival on colony sites ar the upper end of the reach. Although predator
presence on natal areas did not appear to be related to the vast size of the
sandbars used for brood rearing. Continued decline of reservoir erleases from
Gavins Point Dam during the later portions of the nesting season, exposed large
areas of sand adjecent to the nest site sandbaars, and allowed wide-spread
dispersal of pre-flight chickds. Basin-wide fledge ratios declined for the piping
plover to 0.84 chicks per pair, well below that needed to establish a stable
population. Least tern fledge ratio, similar to total population numbers,
increased in 1993 to 0.57 chicks per pair, highest ratio on the Missouri River
mainstem since the 0.64 recorded in 1988 and 1989.

OTHER ACTIVITIES AND MANAGEMENT ACTIONS

PREDATOR AVERSION

Predator exclosure cages were utilized on five of the nin reaches to-
increase survival of piping plover nests. Cages were assembled on site during the
time allwed for productivity monitoring activities. Hands were washed with no
scent soap prior to the handling of any cage components. Cages used on the
1 KSKRES, GARRRIV, and LONDRES were consturcted of 2" X 4" welded
wire mesh and held in place with four electric fence t-posts. Assembly and
instalation time was approximately five minutes. Cage used on LECLRES and
GAPTRIV were constucted of 2" X 2" welded wire mesh and held in place by sic
14" wire hook stakes, assemny and installation time was similar. No apparent
avoidance of caged nests by piping plovers was detecred. Results of cage use
during 1992 are listed by reach below.

LKSKRES 1 cage 1flooded 0.00% nest success
GARRRIV 15 cages 10 hatched 0.67% nest success
LONDRES 14 cages 6 hatched 0.43% nest success
LECLRES 14 cages 4 hatched " 8flooded 0.26% nest success
GAPTRIV 38cages 29 hatched 6 flooded  0.76% nest success
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Source: U.S. Army Corps of Engineers, 1992; U.S. Army Corps of Engineers, 193b

Piping Plover Population Distribution
1963 Breeding Adult Cersus

Lake Cahe, S0 Lake Cahe, ND
21(5.5%) 45(11.8%)
Fort Randall e

byt R
Levds and Clark \ ey
32(B.4%) Iy 125(32.8%)
5(1.3%) SREL
Fort Peck River
Gaving Poirt Eorl Pack 2(0.5%)
109(28,6%) R :

AT.9%)

Source: U.S. Army Corps of Engineers, 1992; U.S. Army Corps of Engineers, 193b
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Least Tern Population Distribution
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E. HABITAT WORK AND MAPPING
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Photo 7: This aerial photo shows erosion protection of nesting areas on the Missouri River.

The following is a summary of habitat work conducted. or funded, by the Corps of Engineers
between August 1992 and July 93.

SUMMARY OF HABITAT ACTIVITIES FOR AOP PERIOD AUGUST 1992 - JULY 1993

Lake Peck:

Burning of reservoir beaches planned by the U.S. Fish and Wildlife Service was not carried
out.

Missouri River downstream from Fort Peck Dam:

Three sets of paired "Schwimmenkampen" floating modular units were installed at three
locations in April, 1993. Island units were placed on existing low elevation islands, and sand
was "mounded" around them, simulating natural contours. It was hoped that these islands
would provide a floating surface to combat flooding caused by tributary inflow in this section
of the river. One of the islands did float up off the island, and another was almost floating
during higher flows during the summer. Wooden tern decoys were placed on two of the three
island units. The local sand used as substrate on the islands was very fine and had a
tendency to blow off. The islands were unused by the birds this season. There was no nesting
in the vicinity of the island units either. However, nesting densities were low in this area.
Island units have recently been taken off the low elevation islands and placed on the shoreline
for the winter. They will be re-installed in the spring.
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Vegetation was burned on the Deepwater Bay Entrance Island during April, 1993,
Willows (5 - 15 feet tall} were also cut down, and oyster shell was experimentally placed
on two locations,

Missourj River below Garrison Dam:

Vegetation was removed on several river islands using a glyphosate-based aquatic
herbicide, sickle mower, cutiing {(woody saplings), and burning. In addition, snow tence
was again used to create dunes and to fili in low areas on isfands. These actions took
place during the fall of 1892,

f iver T

Vegetation was removed from three river islands using a glyphosate-basad aquatic
herbicide during the fal! of 1982, Sand fences were also installed during the falf, 1992,
but were scoured off by river ice.

Lewis and Clark lake:

Glyphosate-based aquatic herbicide was used to control vegetstion on dredge islands
during the fal! of 1992, During the month of September, 1992, buildozers were utilized
to push up sand from low elevation islands into higher "mesa” areas during a weeklong
effort. Four of the islands were then armored with either standard burlap sandbags, or
larger "shoreline erosion arrestor” (SEA} bags. This resulted in 10 new isfands and one
enlarged {dredge) island, totaiing just less than 4 acres of safer nesting habitat for
"peak" flow days and rises in lake slevation due to tributary inflow and rainfall events.
These areas fledged one piping plover and 37 |east terns. Cne floating island made up
of 14 modufar "Sehwimmenkampen” units wasg installed in the extremne upper end of the
lake in April, 1993. There was vandalism to the island early in the year, and there was
no use by terns or other wildiife,
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Beginhing in 1993, islands at the above-listed river miles were considered habitat
maintenance areas where the Corps has aiready done habitat wark, and now will
continue to maintain habitat on these islands. Habitat maintenance was described
as follows:

1. Using Rodeo herbicide to control vegelation

2. Burning of dead vegetation

3. Armeoring of existing islands with sandbags OF SEARags

4. Installation and removal of sand fences; placement of cyster sheli or
gravel

5. Removal of large driftwood and other non-living potential predatar
habitat

G, ndinor sand-duna reshaping using hand tools, a small Bobcat, of

— equivalent .
7. Mowing of vegetation
5. Hand-cutting of woody saplings (< 4 inches, dbh)

Maintenance activities were scheduled prior to the arrival of the birds, after the
hirds leave, or on isiands not being utilized by birds in a given year. The spring and
summer of 1993 contained numerous storm events resulting in upper decibel
inflows. Flood control measures from Gavins Point Dam resulted in less water
being released, and therefore great expanses of sand for nesting habitat by mid-
summer, Habitat creation and maintepance included late October efforts, with
assistance from the 200th and 854th Units of the South Dakota National Guard,
inmates from the Yankion Federal Prison Camp, as well as numerous Corps staff.
Nine sites at SIX island locations were created, totaling about 4 acres at RM 804.5-
804.6, 803.8, 802.7, 801.5, 801, and 799.2. Sites were pushed up 1o an
average of 48 inches above existing elevations using heavy eauipment (D8 and D7
wulldozers, front-end ioader). in addition, approximately 18 acres of habitat was
mowed, with 7 of these acres available for 1994 nesting. The remaining acres
needed spring herbicide treatment prior to the nesting season. SEA bags were
placed on the upstream enos of RM 8§03.8 and 801 5. Raesidual vegetation
remaining after mowing &t RM 801 was burned using a flame-thrower.

LEWIS AND CLARK LAKE

Habitat efforts in this reach began during April 1992, with the creation of five small
dredge isiands in the axtrerne upper end of Lewis and Clark Lake near Springfield,
gouth Dakota. One floating island made up of 14 modular gchwimmenkampen units
was instalisd in the exireme upper end of Lewis and Clark Lake in April, 1993, The
island was partially assembled on land, then towed out into the lake and anchored.
The modular units were topped with gravel for use as tern nesting habitat,
Driftwood and shade boxes provided shade, since the gravel could get extremely
hot. To avoid being a navigation hazard, anchored buoys with the nautical hazard
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symbol were also installed in the vicinity of the island. The buoys came with solar-
controlled blinking strobe lights to inform night-time boaters, and to contro!
hosturnal predation, should the island be used for nesting. Thera was vandalism to
the island early in the year, and there was no use by terns and plovers.

GARRISON REACH

During the fall of 1893, islands at RM 1351 and 1368 had sand fences installed for
sand dune creation. Oyster shell was placed an the newly formed dunes to prevent
wind erosion, Islands at RM 1371.1 (2.8 acres) and 1373.5 (6.4 acres} had Rodeo
treatment to ramove vegetation.

FORT PECK REACH

in April 1393, three sets of paired Schwimmenkampen floating modular units were
installed at three locations downstream from Fort Peck Dam. Island units were
assembled, topped with local sand, and placed on existing low-elevation islands in
the river. Sand was mounded up along the island units, simulating natural
contours. As the highest points on the islands, it was hoped that these islands
would provide a floating surface to combat flooding caused by tributary inflow in
this river reach. The islands were successful in floating when the remaining island
habitat was inundated by tributary inflow, but were not used by the birds., Wooden
tern decoys wers placed on two of the three units. The local sand used as
substrate on the Islands was very fine and had a tendency to blow off. Islands
wera removed in the fall, to avoid ice damage.

FORT PECK RESERVOIR

The Corps again assisted the Service in burning vegetation on Fort Peck Reservoir
during 1993.
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The Corps has hired a Tern and Plover Field Coordinator to head up monitoring efforts
‘n the Missouri River basin. Personnel from corps lake offices and assisting agencies
{state game offices, U.S. Fish and Wildlife Sarvice, several tribes) attended warkshops
organized by the Field Ceaordinator outlining surveying and monitoring techniques.
Methods were standardized, as were data collection sheats and data input. The Corps
still contracted out a portion of the collection efforts, but the same methods and data
shests were used. Written Guidelines were developed and distributed to lake offices and
assisting agencies.

Predator deterrence

Predator deterrence methods (predstor cages and strobe systems) were again utilized in
several reaches, Predator detarrence was expanded in the Missour: River below Gavins
Point dam, with the purchase and assembly of four additional strobe units. Ideas for
modification and improvement of strobe units are being pursued. APHIS animal damage
parsonnel wera contacted for predator assistance in South Dakota and North Dakota.

Information management

Historical-nesting lecations for terns and plovers is being entered into a GIS database.
Efforts were concentrated on the Gavins Point reach, since this is where the majority of
the birds are located. A data managemsni agency has been contracted to maodify

sxisting habitat management software for use on the tern and plover study, as well as
1o enter current and historical nesting data.
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SCHWIMMKAMPEN

Germany'’s

Volunteers plant schwimmkampen, some
of which have already been assembied
and are being positioned en an up-river
paortion of the Duehnn Reservoir near
Coiogne, West Germany.

By Sven Hoeger

nomenon well known to these of us
from places as different as the bogs
of Minnesota and the lush Lcuisiana marsh-
lands, These islands are formed by plant
associations growing on the water's surface,
They float because of the air stored in the
roots, rhizoms, and leaves in most of the
piant matter of which they are composed,
Growth of these floating islands oeeurs
naturailv only uader conditions whers the
processes of decay are slower than the added
growth that takes place during suitable sea-
sons of the year. On a majority of lakes and
ponds in the northern United States, Aoat-
ing-mat plant associations are rarely found.
Oceasionally, an overhanging section will
break away from the shore and may float,
but such floats are rather unstable and tem-
porary in nature

FLD.J’J'ING islands are a natural phe-

Artificial islands

During recent travels in Cermany, I
learned about artificial floatirg islands and
the variety of uses to which they are put by
environmental planners and conservation
groups. These uses include:

» Bank erosion and shoreline protection.

= Wildlife habitat,

® Landscape design, planning, and
management.

* ‘Water purification and filtzation,

* EBiclogical disinfection.

Lothar Bestmann of Bestmann Ingenieur
Biclogie, an environmental engineering
tirm, diseussed schwimmkampen with me.
The term itself is a combination of schwim-
men, to swim or float, and the somewhat
retired Low Cerman word kampe, which
stands for a defined section of grassland: its
closest English translation would probahlv
be camp or campus. German environmen-
talists use this word when they talk about
artificial floating islands.

At his company vard, several components
of schwimmkampen were ready for shipping
and subsequent deployment. Later, in his
office Bestmann showed me photos of sev-
eral islands and how they are being used.

Scen Hoeger, PO, Box 387, in{:'né, MNew York
12584, holds a “diploma” degree in applied bot-
any from the University of Hamburg, West Ger-
many.

Resanted from the Jowrnal el Sei ang ‘Warar Conssrvation

duidgust TSR, Valume 43, Mumaer &
Cocyrgnt & 1988 Soul ang Water Canservaran Socigty

C=1

artificial floating islands

He described to me his own schwimm-
kampen in principle as aggregates of seven.
foot-long equilateral trizngles (1), Anv num-
ber of such units or modules can be con-
nected to form ar island of just about any
shape and size. The individual units come
in two versions: vegetated ar gravel-topped.
They are constructed from welded piping
{approximately 1 foot in diameter). The
materials used, polvethylene, polvurethane,
and neoprene, are all substances with unab.
jectionable chemical qualities; they are cor-
rosion proof and resizsant to aging (ultra-
violate light} and destruction bv microor-
ganisms or pests,

The planting substrate is made from
natural fibers and cork granules. The lat-
ter are for added buovanew

Eaeh of these units is customarily planted
with about 25 individual plants. The mod-
ules’ dry weight is about 70 pounds. Even
planted, their initial weight does not exceed
200 pounds. Thus, they can easily be car-
ried by three persens, Gravel-topped mod-
uies can best be compared to Hloating travs
with their center of gravity below the
water's surface, the upper rim a few inches
above,

The weight of individual modules and
their uncomplicated assembly into islands
makes it possible to deploy them in remote
areas where access by vehicles, especially
heavy equipment, is restricted, unwanted,
or difficult. In meso and sutrophic environ-
ments, it reportedly takes about two vears
for the island’s vegetation to develop fullv
and begin to spill over the edges. With the
exception of a few inspections in the initial
phase, schuwimmkampen are virtually main-
tenance free

For shoreline protection

Their stability and size make these islands
& useful component in shoreline and bank
protection efforts. Even in 2 small pond,
breaking waves and their undertow contrib-
ute significantly to shaping banks and
beaches. Usuaily, the impact of waves and
related forces is buffered by 2 succession of
different types of vegetation, which in
marshes include submerged and floating
leaf water plants; emergent hydrophvtes,
such 25 common reeds: and the variety of



grasses and herbaceous plants characteristic
af wetland meadows. In swamps this last
groug of plants is replaced by brush and
trees, The roots of all these plants retain the
soi] above and below the water level, while
their upward growth softens the effects of
wind and water.

Unfortunately, this natural bank protec-
tion is often not in place. as with newlv dug
retention ponds, waterfront eanstruction
sites, or where it has been destroved by too
much disturbance. Schwimmbiampen help
to protect the banks in the following wavs:

» Emergent parts of plants on outlving,
floating islands can form an effective
windbreak.

» Their root svstems weaken outbound
currents in shallow coastal areas, thus slow-
ing soil movement considerably.

= Their combined weight slows cown
the orbital movement of waves so that a
calm wazter zone extends between the
floating barrier and the shore.

 Negative impacts are unknown, but
efficiency is diminished on large bodies of
water where waves can often only be broken
by dams or jetties.

With the schwimmkompen in place, the
conditions are more suitable for spontaneous
growth of shore vegetation, which can be
furthered greatly through additional ecolog-
icallv sound planting efforts. A floating ero-
sion barrier can be reused elsewhere after
establishment of a sufficiently strong pro-
.ection zone seems guaranteed.

For wildlife habitat

When deploved as habitat islands,
schwimmbkampen serve as living space for
many animal and plant species in a given
bodv of water. Ordinarily thev are aimed
at attracting, aiding, and protecting water-
fowl, but invariably mammazls, reptiles
amphibians. and manv invertebrates get
drawn to them as well. Plant saters, such
as muskrats, may even have to be diseour-
aged unti! vegetation is established enough
to support their feeding, This can easily be
accomplished by the application of wire
mesh.,

Below the isiand, in the rhizosphere,
which mayv extend downward three feet or
more, fish and fish frv find protection and
ample spawning substrate,

A rowboat tows an artificial island to its
anchorage. The units, all gravel-topped,
are intended to provide migrating water-
tow| with resting places in an area that
does not have any natural beaches. Below,
a colony of the common terns (Sterna
hirunde) successtully raises their otfspring
on schwimmkampen on Lake Constance in
a nature reserve called Wollmatinger Ried.

A multitude of invertebrates, such as in-
sects, insect larvae, eravfish, and mollusks,
as well as protozoans, bacteria, and algae
all contribute their share to this floating
ecosvstem as decomposers, predators, and
other elements in the foed chain,

The constitution and density of an islanc’s
population can be influenced through
eppropriate choices of plants and module
arrangements, Vegetated units can be inter-
spersed with gravel-topped ones, and anv or
all can be separated bw larger or smaller
areas of open water. Of course, the size of
the island determines its final population
strength greathv

In Germany, bird conservation groups
have deployed schwimmkampen of varyving
sizes with great success. In some cases, birds
accepted the islands immediately after they

were Jaunched. While most waterfow] pre-
fer a combination of vegetated units for
cover, feeding, and breeding, with gravel-
filled unizs for resting. terns and other shore-
birds take to larger aggregates of primarily
barren gravel units that accarnmodate their
need for unobstructed wision. Generally,
habitat isiands reduce the danger of disturb-
ances and predation and have resulted in
better safety for clutehes and hatehings.

For landscape design, management

As a landscaping tool, schwimmkampen
offer possibilities permanent islands cannot.
Eecause they float, they do not take away
storage capacity. That means they can be
added to existing storage ponds and reser-
voirs without diminishing the function of
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these water bodies. They also follow the
water level, a property important in areas
where levels fluctuate with seasons and
water usage. Under such circumstances.
patural marsh vegetation is rarely found
because it cannot take hold.
Schwimmkampen also have been used to
schieve dramatic aesthetie results where
shore-retaining structurss and the mainten-
ance and inspection regulations that govern
rhem have allowed only sparse and monao-
conous vegetation to exist. In Germany,
gravel collection pits have long been dug
without azdequate environmental impact
plans. Soms have been retrofitted with arti-
ficia! floating islands, resulting in an eco-

Fully developed vegetation (tap), three
years atter deployment, grows weli in the
windy North German lowlands. This visual
barrier of floating schwimmkampen on the
river Haval in West Berlin (below) separates
a2 mature reserve, the Moorlake, an ecalog-
ically important bay, from an actively used
beach and heavy weekend boat tratfic.
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logically favorable, eve-pleasing situatien.

In public parks, offshore placement of
schwimmkampen on lakes with heavy sports
activities can also serve to protect valuable
stands of marsh vegetation against arbitrary
intrusion,

For water purification, filtration

Much research and experimentation re-
mains to ke done in the field of natural
water purification and filtration. Even
shough many questions are still unanswered,
in both Europe and North America a num-
ber of emergent marsh plants have already
been put to use in municipal and communal
sewage treatment facilities to help purify
discharges of heavy metals and harmful
chemicale, such as phenals. cyanides and
other salts, and to buffer alkaline waters.
These and other useful effects are character-
istic of few select species whose resistance

or tolerance to certain environmental tox-
ins proves to be high. Most commonly used
are bulrush (Scirpus lacustris), cat tail
(Typha spec), common reed (Phrogmites
communis), and yellow flag ([ris pseuda-
carus).

Planted on floating isiands, the root sys-
tems are suspended inte the body of water,
forming a huge, three-dimensicnal labyrinth
of roots. This mesh not only removes dis-
solved substances directly from the water,
uninhibited by mud and seil, bur also me-
chanicallv filters floating particles and re-
tains them. In addition, the rhizosphere har-
bors countless bacteria that enhance the pro-
cess of water purification with their activi-
ties.

When using schwimmkampen for water
purification. it must be kept in mind that
plants can only absorb and retain undesir-
able substances while alive and intact, De-
caving plant matter will release the sub-
stances back into the environment, Feriodic
harvesting is, therefore, required to remove
pollutants from the nutrient eyvele

For biclogical disinfection

One of the merits of the great bulrush
(Scirpus lacustris) is that it exudes micro-
biocidal substances during the spring and
early summer months (41 YWhen tested. sites
vegetated with buirushes have proven to be
free of such pathogens as coliform bacteria
and salmoneila (I}, Even more importantly,
it is possible for contaminated terns and sea
guils to rid themseives of infections with
salmonella within dayvs after they start nest-
ing on such sites,

An added tool

Schwimmkampen have proven their value
gver the past eight years in Germany. There
also has been some encouraging investiga-
tion by American scientists (2,3,5) that sug-
gests these islands could easily be adapted

to a varety of needs. Schwimmkampen
offer an additional tool in our struggie to
protect natural habitat alongside an expand-
ing human population and infrastructure.
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T BESTMAN N
' GREEN SYSTEMS
Each Floating Island is shipped with cne thick fender ring, one large coupling ring, and
' one small tension ring for use in linking islands togsther to form habitat clusters. |f
additional rings are desired, tney can be separately ordered. Floating Islands are right
side up when the end caps are on the top sidas of the corner posts, Stretch the fender
fing over one corner post end cap: this shock absorbing ring keeps two adjacent
corners spaced apart. Loop the coupling ring around the carner pest of the island
Deiow the fender ring. Slide the tension ring over the Coupiing ring as shown in the
connection detail drawing, then firmly pull the remaining haif of the coupling ring over
the corner post of the adjacent island. It is best to link islands on the shoraiine or in
shallow water, then tow the assembled clusters to the desirea mooring location.

FLOATING ISLAND LINKAGE

FLOATING ISLAND SURFACES

For vegetated models, place plants (either our medium Plant Plugs or your local
materials equivalent tc a 3" diameter Fot size] in the 25 holes on the Lposer surface of
theisland. Generally no additiona Teatmentis nesded, however, vegetation may reguire
protecticn during an estabiishment peried in sparsely vegstated or Gverpopuiatad
silgticns. For gravei-icpped models, add locaily obtzined sand and/or gravel to a2
deptn of 2-3" ance islands are in shallaw water, aridgravel surfaces may raquire

periodic renisnishmant on sites with Neavy use or high wave EXDOSLIrE.
FLOATIMNG ISLAND ANCHORING

Fioating Islands can be attzchad with various methods adzspted to local canfigurations,
use patterns, and available materiais, Mariy unigue sclutions have been used to meet
iIndividuzl naads ranging from weight and pullev systems cr posts to keep the units in
one position, to tie-downs on the shcreline. In general, it is useful to use anchors and
lines which allow Floating Islands to move with fluctuating water levels and wave swells,
As a rule of thumb, a standard 20 pound anchor will held 2 mass of 8 linked Floating
Islands in a lake with 2 foot waves during storms. Commercial anchors have the best
ability to grab and hold lake bottom substrate, but concrete blocks and other materials
can perform well. For the main anchor line, 1/2" nylon rope is generally suitable. Loop
the rope through the mooring holes of the corner Posis, and avoid chafing by using
lengths of chain for sections ‘which may drag the bottom. . Use of buoys or
counterweights can buffer the tension created in the anchor line by intense storm events.
These buoys or counterweights bob up and down WpoN wave impact, scftening the jolt
experienced by the Floating Istand and th2 ancher. These measures Keep the anchors

in position and help prevent overwashing the'islands.

SNGINEERING FOR ERCSION CONTROL, WACE-Eeﬂ QUALITY, AND HABITAT AESTORATION

17/723-5404 ; FAX: §17/723-8230
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PRELIMINARY THOUGHTS ON FLCATING ISLANDS

1. Place them in the upper end of Lewis and Clark Lake near old
(el. 1205) nesting areas.

2 Kegg'thEm away from shore toc avoid predators-

3. Access to shallow (<6" deep) water for foraging within 400
meters of island (per Biclogical Opinion reguirements)

4. Blinking buoy fer predator control
5. Signs and buoys to keep boats and people away

6. Heavy mcnitdring effort to document use (including courting/fly
by behaviour)

7. Use decoys (ordered from North Dakota) to enhance area

8. We might consider an cpen-water triangle in the middle, but
needs further thought
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Photo 8: Assembly of the Swimmenkampen artificial island.

Photo 9: Assembly of the Swimmenkampen.
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Photo 10: : Assembly of the Swimmenkampen.

Photo 11: : Assembly of the Swimmenkampen.




FIPING PLOVER & LEAST TEEN PROGRAM
1993
FALL HABITAT CREATION PROJECT
Gavins Point Reach - National Recreation River

EFroject obhijectives

The 1992-fall habitat creation project was undertaken in
concurrence with Omaha District's May 1593 long-term plan for
habitat enhancement for the intericr least tern and piping plover.

Habitat development has become a vital part of the U.5. aArmy
Corps of Engineers efforts to meet recovery goals of these rare
species. Habitat availability will play a key role in the success
of the Corps endangered species program, not only by reducing the
impacts on productivity brought about by the lack of habitat, but
also by providing a base for a populatiom which can survive into
perpetuity without artificial habitat regeneration,

EBroject Tiates:

Mokilization - October 25, 06320 hours
Demchilization - October 29, 1600 hours

. I - N

*U.S8. Army Corps of Engineers
CEMRO-0P-N
CEMRO-OP-LC

CEMRO-COF-LF
CEMRO-0OF -MRE
CEMRO-0OFP-M

*South Dakota Army National Guard
109" Engineer Battalion - Sturgis, €D
200" Engineering Company - Chamberlain, SD
854" Engineering Company - Mobridge, SD

*1.5. Pederal Bureau of Prisons
Yankton Federal Prison Camp

: ; , § o . staff:

Boats .
— Ponteon raft and support boats {SDANG) - 15 CGuardsmen
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— Chrysler tri-hull and John boat (LC) - CEMRO-OP-LC staff
Heavy Equipment

— D7 Caterpillar dozer(LC) - Ron Freéng QFP-LC, Cperator

— D& Caterpillar dozer {LF] - Neil Andersen OP-LF, Operator

_ 7p15 International dozer (MR) - Duane Blair OP-MR, Operator

—~ 450 John Deere dozer (LC) - Joe Navatril OP-LC, Operator

— 4600 Ford tractor w/6' deck mower (LC) - Prison Camp Trustee
Opearator

- Ford £250 pickup w/110 gallon fuel tank{L{] - Ron Brown,

Qperator CP-LC
Support Egquipment
— 2 Henda trash pumps w/shoreline erosion arrestor (SEA)
bags (LC) - Allen Steinle & Brian Donahue OP-LC, Operators
w/7 Prison Camp Trustees -

— panama flame thrower and 2 drip torchez{IC} - Allan Steinle
OP-LC, Becky Latka FD-M, & Casey Kruse 0OFP-N, Operators
— @rih]l chainsawi{L{) - Allan Steinle OP-LC, Operator

-~ Kawasaki 4X4 gquadrunner (LC)
— W20 John Deere front-end loader (LC)

Pre-project preventative maintenance on equipment proved extremely
beneficial, as ecuipment downtime during the week was limited to a
broken drive belt on the deck mower.

Logigtical Support
Bryan Bradley, Civil Engineer OP-1.C, organized heavy equipment and
heavy equipment operators.

Ron Brown, Outside Maintenance Foreman OP-12, mechanical
maintenance of eguipment, delivered fuel and personnel transport.

Bob Schmitz, South Dakota Army National Cuard, organized all guard
detail and mebilization.

Becky Latka, Environmental Resource Planner, Planning Division,
Cmaha District, completed environmental assessments, obtained
right-of-entry to islands, and coordinated National Guard
participation.

Ed Brodmicki, Archeologist, Planning Division, Omaha District,

provided guidelines to opeérators for environmental compliance with
avoidance of potential archeclogical artifacts.
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Cagey D. Kruse, T&E Field Cocrdinator, Operations Division, Omaha
District, responsible for project development. island selectiom,
site design, and coordination of river logistice.

Habitat Constructed:

Nine =ite at & island locations totaling 3,87 surface acres
(14.13 acre-feet) of habitat were created during 5i operating
hours. Sites ranged in size from 1,750 to 36,250fc® . Substrate
was pushed up an average of 4%5.7% inches (range 32.0" to 62.0"), on
candbars with base elevations ranging from 2.0" to 22.07 {average
g_4an) . 109 pulldozer hours resulted in 22,787 yd® of material
pushed up into new habitat.

In additicn, approximately 18.2 acres of habitat was mowed ,
of which, 7+ acres should be available for nesting during the
1994-nesting seasen. The remaining acres will need to be spring
rreated with a herbicide and residual organic material allowed

decaying.

Comments;

= Pre-project recon trip essential for National Guard and
should include a heavy eguipment operator.

@ Excellent radic communication between eguipment
operators, field coordinatar, and raft facilitated fluid
in-field operation.

e Experienced heavy egquipment operators had big impact on
the ability to move the amount of material that was
developed and in shaping the sandbar surfaces to mimic
natural sandbars.

i Overall, an excellent effort resulted in a very
impressive habitat development project in 19%3.
Fxecellent feedback from ecuipment cperators, National
cuard, field crews, and the public provided the support
for a very successiul week.

e One limiting fagtor to keep in mind for future projects,
ig the availability of eguipment. The guard would
physically be able to transport and keep active nearly
twice the amount of heavy equipment.

Zazey D. Kxuze

Wildlife Bioclogist
T&E Tield Coordinator
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SITE 902, 903 RIVER MILE 804.5-804.6







SITE 910 RIVER MILE 802.7

Completed Surface Elewv. k. 00"
Constructed Area (ff Lol
'i11 Material C.2and
[otal Fill (yd’ 2237
Construction Time {(hrs) {3 .1

13.0 Bulldozer Hours
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